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Statewide Transportation Electrification Plan - Phase II

Executive Summary

1

The transportation sector is undergoing a transformation spurred by major recent advancements in electric

vehicle (EV) technology and growing evidence for the significant economic and societal benefits EVs can

provide. Momentum will continue to build as the decline in EV cost accelerates the adoption of these

vehicles. Analysis in this report shows that under a medium adoption scenario, transportation

electrification (TE) could provide total lifetime net berets of $9 billion to EV purchasers in Arizona by

2040 through lower total cost of ownership, and $12 billion to electric utility customers through downward

pressure on electricity rates. Reductions in greenhouse gas emissions, local air pollutants, and gasoline

consumption could also lead to $28 billion in benefits for Arizona as a whole.

These benefits will not materialize without effective planning and coordination to accommodate the large-

scale changes that support TE for both the transportation and electric power sectors. Without proper

planning, new electricity demand from EVs could result in expensive upgrades to the electric grid and

missed opportunities to utilize EVs as a valuable resource for the grid. A lack of collaboration could also lead

to inequitable outcomes with underserved communities largely excluded from the benefits EVs can bring

to Arizona, which is a very real risk given that EV purchases have historically slanted towards affluent early

adopters.

Recognizing the need to plan for TE, the Arizona Corporation Commission (ACC), in Decision No. 77289,

ordered the state's Public Service Corporations (PSCs) to develop a longterm, comprehensive Statewide

Transportation Electrification Plan for Arizona. In December 2019, Arizona Public Service Company (APS)

and Tucson Electric Power Company (TEP), with the help of Energy and Environmental Economics, Inc. (E3),

filed a Phase ITE Plan with the ACC, which provided a conceptual framework for TE planning in the state.*

Phase II builds upon the Phase I report to put forth a comprehensive and actionable roadmap for TE in

Arizona, including analysis of promising EV opportunities and significant engagement with the state's TE

stakeholder community. APS and TEP intend to update this plan every three years, and this Phase II report

should be seen as the first iteration of a guiding document for development and expansion ofTE in Arizona.

The Phase II process focused largely on two parallel efforts: 1) rigorous analysis of the costs and benefits of

several near~term electrification opportunities, specifically assessing five promising vehicle segments; and

2) stakeholder engagement, to provide a forum for knowledge sharing and the discussion of critical issues

for different groups, and to leverage the expertise of a diverse set of Arizonans interested in TE.

Laying a Strong Foundation for all Future Arizona TE Programs and Initiatives

This report describes the planning efforts of APS and TEP to support TE in Arizona and to create a solid

foundation for all subsequent policies, programs, and initiatives across the state. This plan aims to inform

a broad audience in Arizona, including the Acc, policymakers, environmental advocates, advocates for

underserved communities, automakers, charging providers, consumer advocates, and other TE
stakeholders. This report includes a comprehensive review of the market and policy landscape of TE in the

U.S. and Arizona and attempts to bring the diverse readership up to speed on a rapidly changing and

complex sector. The report includes a wide array of sources from publicly available information at the time

'Just over 1 million EVs are on the roadsby 2030 and nearly 5 million by 2040, see the cost benefit analysis section for further details.

2 For the purposes of this TE Plan, TEP also represents sister utility UNS Electric.

a The Phase I report is available at:https://docketimaqes.azcc.aov/E000004250.pdf.
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Statewide Transportation Electrification Plan - Phase II

of writing, although we recognize that new information is continuously becoming available in this fast-

moving field. The report is intended to inform the development of new programs and initiatives that will

be designed through future stakeholder processes.

Transportation Electrification Provides Net Benefits to Arizona

E3 conducted a Cost Benefit Analysis (CBA) and a related Air Quality Potential Analysis for electrification of

five vehicle segments, including personal light-duty vehicles (LDVs), rideshare LDVs, mediumduty (MD)

parcel delivery trucks, school buses, and transit buses. E3 found that when aggregating lifetime costs and

benefits for all vehicles adopted in Arizona between 2020 and 2040, under the medium adoption scenario

TE could generate net benefits of $28 billion for Arizona, $9 billion for drivers or fleet owners, and $12

billion for utility ratepayers, in present value.

The CBA analysis compares the costs and benefits accrued over the lifetime of each EV adopted relative to

the alternative of an equivalent internal combustion engine (ICE) vehicle for adoption between 2020 to

2040. The costs and benefits are analyzed from ratepayer, driver, and societal perspectives that are

captured through three cost tests:

+

+

+

The Participant Cost Test (PCT) measures the costs and benefits to the individual or company

adopting an EV; answering the question: Is the total cost of ownership of an EV higher or lower

than a similar iCE option ?

The Ratepayer Impact Measure (RIM) measures the costs and benefits to all utility ratepayers,

answering the question: Will average electricity rates increase or decrease ?

The Societal Cost Test (SCT) measures the costs and benefits to all Arizonans, answering the

question: Do EVs provide net benefits for the stateoverall?This perspective includes the estimated

value of externalities such as carbon emissions or criteria pollutants.

These cost tests are the most critical viewpoints for analyzing the impacts ofTE and are the most commonly

employed tests for costbenefit studies of EVs and other Distributed Energy Resources (DERs). Given the

enormous uncertainty around TE over the modeling period, E3 created three adoption forecasts to conduct

the CBA:

the current trajectory of vehicle electrification continues over the adoption period.+ Low:

+ Medium: an adoption trajectory in which total statewide electrified LDVs reach 1.076 million by
2030. This target is based on a Rocky Mountain Institute (RMI) nationwide goal of 50 million
electric LDVs by 2030 scaled down to Arizona based on vehicle registration data. Non-LDV
electrification is based on the simple average of the Low and High adoption scenarios.

+ High: 20 percent of the state's total LDVs are electrified by 2030 (equal to approximately 1.479
million electric LDVs). Non-LDV adoption is based on NREL forecasts for a high adoption scenario.

l

Figure 1 describes the estimated present value of the netbenefits from each cost test perspective, across

the different adoption scenarios, and broken out by the two utilities' service territories as well as the

extrapolated results to the statewide level.

' It is important to note that statewide results based on the APS and TEP modeling are directional and not precise. As many inputs
vary by utility -for example, electricity supply costsand retail electricity rates, these scaled results are not a precise depictionof the
costs and benefits of TE in other Arizona electric utilities and shouldbe fnterpreted with this caveat in mind.
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Figure 1. TE Provides Net Benefits to Drivers, Utility Ratepayers, and Arizona with faster adoption leading to higher
benefits.

Total Liftetime Net Benefits from TE in Arizona
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The figure above shows that the overall benefits of EV adoption exceed the costs in Arizona from all

perspectives analyzed, which is consistent with most of E3's findings in other jurisdictions. For drivers, the

total cost of ownership is lower than an equivalent ICE vehicle on average over the modeling period. For

ratepayers, the utility cost to serve new EV charging load is lower than the additional revenue from the sale

of more electricity. For Arizona, the lower gasoline, maintenance, and emissions costs outweigh the cost to

serve charging load and higher vehicle cost of EVs. The figure also demonstrates how benefits scale with

the number of EVs on the road with higher adoption leading to greater benefits. A managed charging

scenario was also conducted in which EV charging was optimized against each customer's time of use rate

to minimize their electric bill. This further increased driver benefits by 14%, and benefits for ratepayers and

Arizona by 2% and 3%, respectively.

APS and TEP intend to continue assessing the costs and benefits ofTE over time as EV costs decline and the

utilities' electricity supply sources evolve in line with their respective clean energy commitments to
decarbonize their generation resources. As an initial assessment, these promising results suggest that TE

5 Xcel Energy, "BenefitCost Analysis of Transportation Electrwcation in the XcelEnergy Colorado ServiceTerritory, " ColoradoDocket
No. 20A02045,May2020. Available at:
https://www.dora.state.co.us/als/eH/ef? D2 v2 demo.show document?p dms document id=926529&n session id= NYSERDA,
8enefitcost Analysis of Electric Vehicle Deployment in New York State, Final Report, February 2019. Available of:
https//www.nyserda.nv.aov//media/Files/Publicotions/Researcn/Transportation/1907Bene#tCostAnalysisEvDeplovmenb
NYS.odf Hawaiian Electric Company, Docket No. 20200152. Avoiloble at:
https://dms.puc.hawoii.aov/dms/DocumentViewer?pid=A1001001A20l01B62612G01735; Energy+ Environmental Economics,
Cost8enefit Analysis of Plugin Electric Vehicle Adoption in the AEP OhioServiceTerritory, " 2017. Available at:

https://www. ethree. com/wncontent/uploads/2017/10/E3AEPEVFinoI~Report4 28.odf
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can provide substantial benefits for Arizona. Achieving these benefits will require engagement and

supporting initiatives from not only the electric utilities, but also from a wide variety of other stakeholders

across the state.

As outlined in the Phase I report, the vehicle segments modeled represent the most promising nearterm

opportunities for electrification. Electrification of nonmodeled MD and heavyduty (HD) vehicles may also

provide significant benefits, especially through reductions in greenhouse gas and local air pollutants." A high

level impact analysis was performed for these vehicle segments and more rigorous studies will be
conducted as new data becomes available.

Actions Recommended by Transportation Electrification Stakeholders

A key component of the Phase II process has been the ongoing involvement of a diverse stakeholder group

representing state and local government agencies, transit agencies, environmental advocates, EV
advocates, representatives of underserved communities, academic institutions, automakers, charging

service providers, fleet operators, and others. The group has collectively provided valuable insights and

perspectives on TE and developed a set of high priority actions for key actors in the TE space. Near-term

actions (one year) include continued stakeholder engagement and coordination, charging station siting

studies, and interconnection process support. Mediumterm actions (one to four years) include pilot
program development, enacting TE legislation, and charging station deployment. Table 1 provides a

summary of these actions and additional detail is included in Chapter 5.

6 The only MD vehicles modeled were parcel delivery trucks (Class 4 - 6) and school buses while the only HeavyDuty vehicles modeled
were transit buses. See section 4.3.3.1 for an estimate of emissions reduction potential from these nonmodeled vehicles.
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Table 1.Stakeholder Working GroupRecommended Near- and Mediumterm Actions to Support TE in Arizona

Priority

Continue stakeholder coordination meetings, prioritize inclusion of diverse
voices

Near

Assist communities in identifying charging station locations based on
expected growth in a way that adequately addresses the needs
for: Infrastructure Development, Programs & Partnerships Requirements,
Equity, Goods Movement & Transit, and Vehicle Grid Integration.
Develop new and expand existing education & outreach programs

Electric Utilities Establish dedicated electrification teams

Develop incentive programs for EVs and/or EV charging infrastructure

Develop EV rates

Medium Implement pilot charging programs and begin to deploy additional charging
infrastructure, emphasize deployment in underserved communities

Electrify fleet vehicles and develop opportunities for their non-residential
customers to electrify their own fleets.

Near
Support and participate in TE Collaborative process; focus on inclusive
planning model and diversity of voices

Enact Zero Emissions Vehicle (ZEV) legislation

Develop and/or support Group Purchase programs and EV funding
mechanisms such as loan-loss reserves

State and/or

Local

Government Medium Develop purchase incentive programs for EV and/or charging infrastructure
(state)

Near

Implement EV Ready building codes (local)

Develop rideshare programs for underserved communities

Engage in collaborative TE planning processes

Partner with utilities and public agencies on education & outreach,
micromobility, and training programs

Medium

Representatives

of Underserved

Communities
Partner with utilities and public agencies to develop programs for Iow-
income and rural ridesharing electric customers.

Initiate and scale existing pilot electrification programs

Medium
Transit Agencies

and/or Fleet

Operators
Purchase diverse model types to explore capabilities and limitations; share
knowledge

Engage in collaborative TE planning processes
Near

Medium

Third-party EV

Service

Providers

(EVSPs) Collaborate with utilities on improving interconnection processes

Develop additional public and workplace charging infrastructure, prioritize
service coverage in underserved communities

5Arizona Statewide Transportation Electrificatlon Plan
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The above recommendations were developed through the stakeholder process with facilitation support

from ILLUME Advising (ILLUME). The working groups focused on five distinct topical areas: Evlnfrastructure,

Programs & Partnerships, Equity, Goods Movement & Transit, and Vehicle Grid Integration.Each group was

tasked with discussing TE barriers and opportunities relative to their topical focus, as well as recommended

actions for the electric utilities and other involved parties to help overcome these barriers and unlock the

benefits of TE.

APS and TEP Initiatives to Support Transportation Electrification

APS and TEP have a key role to play in helping to support the development of a robust TE sector in Arizona.

The utilities are committed to supporting TE through their ongoing programs as well as planned initiatives

informed in part by the recommendations of the TE stakeholder group through the Phase II process. Table

2 summarizes their TE initiatives (additional detail is provided in Chapter 6).

Table 2. Summary of Ongoing or Planned APSand T€P TE Initiatives

TEP InitiativesBarrier APS initiatives

Lack of Collaboration

+ Continued engagement in industry
events and collaborative working
groups

+ Planned hosting of regular TE
Collaborative meetings with
stakeholders

+ Continued engagement in industry
events and collaborative working
groups

+ Planned hosting of regular TE
Collaborative meetings with
stakeholders

+ +Inequity in TE
Planning

Planned hosting of regular TE
Collaborative meetings with
stakeholders

Planned hosting of regular TE
Collaborative meetings with
stakeholders

Education &
Outreach

+ EV marketing plan
+ Customer Toolbox
+ Residential EV Calculator
+ Fleet Conversion Planning Tool
+ EV Infrastructure Cost Estimation

Tool
+ Employee EV program and fleet

electrification

+ Participation in events throughout
Arizona

+ Planning additional events for post-
COVID timeframe

+ APS Marketplace; Improving APS EV
online content

+ Take Charge AZ (LZ & DCFC
installation & ownership)

+ Take Charge AZ (L2 & DCFC
installation & ownership)

+ TEP Owned Public DCFC
+ Smart EV Charging pilot

Access for
Underserved
Communities

Insufficient Charging
Infrastructure and
cost of development

+ Take Charge AZ (L2 & DCFC
installation & ownership)

+ New Home EV prewire incentive
+ TRU & electric forklift incentive

+ Smart Home EV pilot
+ Smart School EV & EE pilot
+ Smart EV Charging pilot
+ Evreadiness incentive

Grid Planning &
Capacity Needs

+ EV adoption forecasting
+ Charging analysis
+ DCFC screening
+ Load forecasting using residential

EV charging data

+ 5-yr Strategic EV Roadmap
+ EV penetration study
+ Charging siting forecasts
+ System cost benefit analysis
+ Load management platform
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Electricity Rate

Design

+ TOU rates & EV rate discount
+ Stand Alone EV & Submeter EV

rates

+ EV rate evaluation for APS or EVSP-
operated charging sites

+ TOU rates for residential EV
customers

Establishing a Statewide 2030 EV Goal

APS and TEP support establishing a statewide EV goal for their respective service territories, which most of

the working groups have recommended as a key outcome of this process. It is important to clarify that these

goals are intended to help accelerate the current rate of EV adoption and are distinct from statewide or

utility-based EVj'orecasts which aim to chart the likely adoption trajectory given data available today. Table

3 provides a breakdown of the proposed statewide 2030 EV goal by vehicle segment and utility.

Table3. The statewide 2030 EV Goals proposed by AP5 and TEP

Vehicle Segment

_ _ _
2030 EV Goal (Vehicles on the Road)

APS TEP State

95,000

545

110

200

Electric Light Duty Vehicles

Electric Medium Duty Parcel Delivery Trucks

Electric Transit Buses

Electric School Buses

450,000

1,450

290

525

1,076,000

3,380

785

1,425

The proposed 2030 goal is aligned with the medium adoption scenario modeled in the CBA. For personal

LDVs the medium scenario was derived from a Rocky Mountain Institute (RMI) study which concluded that

reaching 50 million electric LDVs across the u.s. by 2030 would result in sufficient emission reductions to

maintain global climate change below 2° C. This nationwide goal was scaled to Arizona using vehicle

registration data resulting in just over one million electric LDVs on Arizona roads by 2030. For other vehicle

segments the medium scenario is the mid-point between the low and high adoption scenarios. The low

scenario represents a businessas-usual case, while the high scenario for non-LDV vehicle segments was

based on the National Renewable Energy Laboratory's (NREL) Electrwcation Future Study as described in

the CBA chapter.

The statewide goal has been scaled to APS and TEP using trends from prior EV adoption forecasts, which

were based on demographic data, existing EV adoption, and programs and initiatives in each service

territory.

In order to assess progress towards the proposed statewide EV goal for their respective service territories,

APS and TEP plan to track various metrics related to specific EV programs. Specific metrics will be developed

alongside various TE programs and initiatives as appropriate and will depend on data availability and

available budget and resources. Example metrics are listed below that may be valuable to understand the

impact of TE broadly, though only a subset of these may be suitable for utilities to track and monitor while

others may be more appropriately tracked by other TE stakeholders.

7 For a map of utility service territories in Arizona please visit:https://www.azcc.aov/docs/defauit-source/utilities)Wes/e/ecrric/map
ofarizona%275electriccompanies.ndf?sfvrsn=3983c502 6
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Table 4. Example metrics that could be used to track progress of TE. Actual utility metrics will depend on data availability,
budget, and available resourcesond will be developed alongside programs and initiatives.

TargetMetric Type

+ Public EV charging stations and plug counts, both statewide and within APS
and TEP service territories.

Customers enrolled in EV or TOU rates.

Customers enrolled in residential and commercial EV programs.

Ratio of DCFC stations to battery electric vehicle adoption.

+
+
+
+ EV models available to Arizona residents compared to total EVs available in

the United States.
Participation

+ Individuals and organizations attending and engaging in ongoing TE
Collaborative meetings.

Number of municipalities that have incorporated TE into their fleets).

Summary of ongoing EV pilots and programs in each service territory.

EV program budgets by program category.

+
+
+
+ Insights drawn from customer experience and program performance,

including customer surveys and Customer Effort Score results.

+
Environmental

+

Estimated Carbon and NOx emission reductions resulting from EVs and TE
programs.

Ozone attainment status by county.

+ Geographical distribution of program participants and infrastructure
investments by census trac.

Economic Fuel cost savings realized relative to conventional transportation fuels.+

+ Aggregated customer load profile data for comparisons of the impact of
different pricing arrangements on charging behavior.

Gathering and reporting on these types of metrics will be part of the ongoing collaboration between

Arizona's TE stakeholders. The structure for collecting, reporting, and distributing updates will need to be

developed, and APS and TEP anticipate that this will be one of the topics of discussion at the initial TE

Collaborative meeting.

Tracking progress across key metrics will allow APS and TEP - and by extension, the engaged TE stakeholder

community - to ensure that progress towards the 2030 goal is occurring at the required pace. Future

iterations of this TE plan will consider progress towards the 2030 goal in prioritizing the different
opportunities that exist to further promote EVs, ensuring that the utilities and other stakeholders remain

on track to meet the desired goal.

Through ongoing collaboration with other TE stakeholders, APS and TEP will continue to work towards

unlocking the benefits of TE for all Arizonans, and ensuring this transition is completed equitably. Revisiting

progress towards this goal on a regular basis - both through ongoing collaborative meetings and more
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will constitute an important part offormally as part of the future iterations of the statewide TE plan

enabling robust TE in Arizona.
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1. Introduction: Our Process

Transportation electrification (TE) can provide significant benefits to EV purchasers as well as utility

customers generally. Adoption of EVs also improves air quality and aids in the growth of the Arizona

economy, providing benefits for all Arizonans. To unlock this value, Arizona's TE stakeholders - including

electric utilities, regulatory agencies, policymakers, advocates for underserved communities, automakers,

transit agencies, fleet operators, third-party charging service providers, and others - must work together

to support EV adoption while also integrating this new load into the existing electricity system, ideally in

the most cost~effective manner possible.

Recognizing this, in Decision No. 77289, the ACC ordered the state's PSCS to develop a longterm,

comprehensive Statewide Transportation Electrification Plan (TE Plan) for Arizona. This report constitutes

Phase II of a twopart process to develop such a statewide plan. Phase I -filed in December 2019 - provided

a conceptual framework for the plan, and Phase II builds upon that starting point to put forth a
comprehensive and actionable roadmap for TE in Arizona. APS and TEP intend to update this plan every

three years, and this Phase II report should be seen as the first iteration of a guiding document informed by

a broad and diverse group of engaged stakeholders.

1.1 Phase II Focus and Structure of the Statewide TE Plan

As envisioned in Phase l, the Phase II process focused largely on two parallel efforts: 1) rigorous analysis of

the costs and benefits of several near-term electrification opportunities, specifically assessing five
promising vehicle segments, and 2) stakeholder engagement, to both provide a forum for knowledge

sharing and the discussion of critical issues for different groups, and to leverage the expertise of a diverse

set of Arizonans interested in TE,

This report documents the findings and key learnings from the Phase II process, and is organized as follows:

+

+

+

+

+

+
+

O

O

O

o

Chapter 2 provides a detailed Transportation Electrification Market and Technology Assessment,

including an inventory of vehicle types and counts in Arizona.

Chapter 3 discusses key Transportation Electrification Policies and Institutions at the federal,

state, and local levels.

Chapter 4 describes E3's analysis conducted for APS and TEP as part of the Phase II process,

including a Cost Benefit Analysis as well asan Air Quality Potential Analysis focused on the health

cobenefits of TE.

Chapter 5 summarizes the barriers and recommendations provided by stakeholders involved in

the Phase II process, structured as a Gaps Analysis to identify areas for further TE support.

Chapter 6 proposes a Statewide Transportation Electrification Goal for 2030 and discusses APS

and TEP Initiatives planned to support achieving this goal.

Chapter 7 concludes the report.

Chapter 8 Includes all appendices.

Appendix A is the electric drive technology survey.

Appendix B includes additional results and assumptions for the analyses described in

Chapter 4.

Appendix C provides the final reports of the five stakeholder working groups, describing

their findings and recommendations.

Appendix D provides a list of organizations involved in the Phase II TE Plan process.

10Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

O

O

Appendix E includes stakeholder comments received on the draft version of this report.

Appendix F is TEP's 5-year Strategic EV Roadmap.

1.2 Stakeholder Input to the Phase II TE Plan

A key component of the Phase II process has been the ongoing involvement of a diverse stakeholder group

of over 400 individuals representing over 200 organizations including state and local government agencies,

transit agencies, environmental organizations, EV advocates, representatives of underserved communities,

academic institutions, automakers, charging service providers, fleet operators, and others, who have

collectively provided valuable insights and perspectives on TE.* With the assistance of E3 and ILLUME, APS

and TEP organized three stakeholder workshops and dozens of meetings across five stakeholder working

groups. This process began in earnest in July 2020 with an informative TE Industry Update presentation for

the stakeholder group and culminated in February 2021 with E3's presentation of this report to
stakeholders. APS and TEP anticipate continued collaboration with this diverse group of TE stakeholders

and welcome ongoing input and coordination with this group.

The working groups focused on five distinct topical areas: EV Infrastructure, Programs & Partnerships,

Equity,GoodsMovement & Transit, and Vehicle Grid Integration.Each group was tasked with discussing TE

barriers and opportunities relative to their topical focus, as well as recommended actions for the electric

utilities and other involved parties to help overcome these barriers and unlock the benefits of TE in Arizona

with wellcrafted policy and program design. Chapter 5 includes a summary of the groups' recommended

actions, and Appendix B includes the final reports each group compiled to formalize their findings and

recommendations. Insights and comments from the working groups are also included where appropriate

throughout this report. APS, TEP, E3, and ILLUME greatly appreciate the time and effort this large and

diverse group of stakeholders has dedicated to the Phase II TE Plan process and extend our gratitude to all

participants for their contributions.

1.3 Utility and Other Transportation Electrification Stakeholder Roles

Supporting TE requires collaboration and effort from a variety of different stakeholders. Electric utilities

have a critical and unique role to play in helping to enable the charging infrastructure required to power

increasing numbers of EVs, through either direct ownership of the infrastructure, preparing the connection

to the grid (known as "makeready"), or facilitation of the interconnection process with thirdparty
providers. Utilities can also leverage their relationship with electricity customers to promote EV programs

and, for example, provide education on TE options or available incentives. Chapter 6 details the ongoing

and planned APS and TEP initiatives to support TE.

That being said, electric utilities cannot singlehandedly support the development of a robust transportation

electrification sector. Other stakeholders have distinct roles to play, and achieving the significant benefits

offered by TE for all Arizonans will require the contribution of many actors, including but not limited to APS

and TEP. Accordingly, APS and TEP have structured this report to encompass the various initiatives that will

be required from different stakeholders to support TE in Arizona in a meaningful way, both through the

s Please see Appendix Cfor a list of organizations involved in the Phase II TE Plan process.
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discussion of barriers by vehicle segment in Chapter 2 and through the Gaps Analysis and Recommended

Actions developed by stakeholders and summarized in Chapter 5.

Examples of the roles other actors can play in supporting TE in Arizona include development of additional

charging infrastructure by thirdparty EV service providers; implementation of "EV Ready" building codes

by municipalities to facilitate expanded, lowercost charging infrastructure deployment; procurement and

piloting of electric models by transit agencies and other fleet operators, and supportive policies from the

state of Arizona, such as incentives to lower the cost of EVs or legislation to increase EV model availability

within the state. This nonexhaustive list provides a sampling of the different support initiatives that TE

stakeholders can engage in. As described by stakeholders in the Recommended Actions portion of Chapter

5, there are many ways to promote TE and achieving the statewide goal proposed in this plan will require

effort from all parties involved.

1.4 Ongoing Collaboration and Future Updates to the Statewide TE Plan

As EV technology continues to progress and the utilities and other stakeholders develop further
competencies with TE, the statewide TE plan will need to be updated to reflect the latest information and

evolving best practices in supporting an electrified transportation system. Accordingly, APS and TEP

anticipate revising this plan every three years to document progress on existing TE initiatives, as well as

noteworthy developments and opportunities for the utilities and other Arizona TE stakeholders to consider.

Periodic updates to the plan, every three years, will benefit from the continued engagement of the
stakeholder group. One outcome of the Phase II process is a commitment from APS and TEP to continue

regular meetings and collaboration with TE stakeholders. This ongoing collaboration will allow for future

revisions to the statewide TE plan that include the input of engaged stakeholders, continuing the
collaborative relationships that this Phase II process has developed. Quarterly meetings and collaboration

will provide stakeholders with the opportunity to remain engaged with the TE initiatives that APS and TEP

plan and implement and will in turn provide valuable insights for the utilities as they accelerate their TE

programming.

1.5 Establishing a Statewide Transportation Electrification Goal

Reaching the statewide goal of 1.076 million electric LDVs by 2030 - represented by the Medium adoption

scenario in the Cost Benefit Analysis (see Chapter 4) - will require accelerated action on the part of all TE

stakeholders. The state is unlikely to reach 1.076 million electric LDVs without a significant increase in

supportive policy, funding, and programs, including a large scale-up of charging infrastructure and
expanded education and outreach initiatives to increase awareness of TE options. Discussion of the

statewide goal for APS and TEP service territories" in Chapter 6 provides an overview of the level of effort

which will be required to meet this goal, in contrast to lower adoption trajectories that might be expected

in the absence of increased supporting initiatives.

Importantly, special consideration needs to be given to TE planning with respect to inclusion and equity to

ensure that this transition of the transportation sector and attainment of the statewide goal provides

opportunities for all Arizonans to share in the benefits of electrification. This includes historically

9 Figure 2 below shows the utility service territories across Arizona.
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underserved communities, Native American communities, rural populations, and other groups that are at

risk of being neglected without the active solicitation of representative voices in TE discussions.

Figure 2. Utility Service Territories in Arizona, updated July 20181°
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2. Transportation Electrification Market and Technology Assessment

Introduction2.1

The first step in determining how to best support transportation electrification in Arizona and deliver its

benefits is to take an inventory of the current transportation landscape to establish a baseline. Next,

assessing the state of TE technologies and their market potential in Arizona - including identifying and

categorizing the barriers to adoption and grid integration that these vehicles face - allows for development

of priority focus areas and actionable next steps for different TE stakeholders. This chapter builds upon the

initial assessment completed for the Phase I report, incorporating additional data and information on

current market and technology status. The chapter also includes a more robust investigation of the current

transportation landscape in Arizona and input from the five working groups convened throughout the Phase

II TE Plan process.

To provide a baseline for assessing market potential we begin by characterizing the current composition of

Arizona's vehicle population, as well as the attributable carbon emissions given the opportunity for
emissions reductions offered by TE. Today, Arizona's vehicle fleet consists almost entirely of gasoline- and

dieselpowered internal combustion engine (ICE) vehicles, with relatively low penetration of EVs. However,

for every vehicle category an electric drive version is either under development or already commercially

available.

A detailed survey was also conducted on the state of electric drive technology for each vehicle category and

market segment. For each vehicle segment, EV technology readiness and commercialization was assessed

along with the primary barriers facing further development of TE for that segment. E3's assessment of

barriers by vehicle segment was augmented by the identification and description of barriers by the five

stakeholder working groups (the groups' recommended actions to overcome these barriers are discussed

in detail in Chapter 5, beginning on page 55). The outcome and findings from the survey are presented in

this chapter and were used to inform subsequent chapters and analysis for the TE plan, the survey itself can

be found in Appendix A: Electric Drive Technology Survey.

This TE assessment affirms the conclusions from the Phase I report, that opportunities for TE with significant

nearterm market potential in Arizona include: personal light-duty vehicles, transportation network
company (TNC, or "rideshare") fleets, mediumduty parcel delivery vans, truck stop electrification,
transport refrigeration units, and several types of non-road vehicles or equipment. Accordingly, the utilities

recommend their actions and those of other TE stakeholders focus on these opportunities in the near term,

while continuing to assess the potential of other electrified technologies for additional focus in the medium

and longer term.

2.2 Arizona's Vehicle Fleet Today: Composition and Emissions Profile

As of lanuary 2020, Arizona had approximately 6.3 million registered onroad vehicles powered by gasoline

or diesel. Passenger cars or light-duty trucks (< 8,500 lbs.) account for 91 percent of these, three percent

were motorcycles, and five percent were medium- and heavyduty vehicles (28,500 Ibs.). An additional

55,876 registered vehicles were fully battery electric or powered by alternative fuels (including electric golf

carts as well as battery electric passenger vehicles). See Figure 3 below for the major onroad vehicle

categories.
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Figure 3. Onroad gasoline or diesel vehicles registered in Arizona as oflonuary 2020"
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As of 2017 (the most recent year available), transportation comprised 38 percent of Arizona's energy

related carbon dioxide emissions, or 38 million metric tons, as shown in the transportation wedge of the

pie chart in Figure 4. if

11 Arizona Department of Transportation, MVD Report accessed on 1/4/2020. These counts include plugin hybrid vehicles.

12 Energyrelated emissions exclude those resulting from agriculture, industrial processes and product use and waste. U.S. Energy
information Administration, EnergyRelated CO2 Emission Data Tables, Table4. Available at:
https://www.eia.aov/environment/emissions/stote/
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Figure 4. Arizona's energy-related carbon dioxide emissions, 201713
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EVs have zero tailpipe emissions, but the electricity used to fuel them is often not carbon free. The carbon

intensity of a utility's generation fleet determines how clean the electricity is, fossil fuel generators, such as

coal, have a high emission intensity while renewable generation emits nothing. The emission intensity of

the grid also varies throughout the day as different generators are turned on to meet fluctuations in
electricity demand. E3's cost-benefit analysis (detailed further in Chapter 4) finds that adoption of a

personal electric LDV today results in a net reduction in emissions of 70 percent in APS service territory and

53 percent in TEP service territory, relative to adopting an ICE vehicle." While both utilities have a similar

share of renewable generation resources, APS also receives a significant share of clean energy from nuclear

power which explains the difference in net emission reductions between the two utilities. Emissions
reductions will grow as electric power sector emissions continue to decline with the addition of more

renewable energy, especially if vehicles participate in managed charging to maximize utilization of
renewable resources. A breakdown of Arizona's emissions by vehicle type is not available. However,

national data suggests that passenger cars and lightduty trucks are the leading causes of carbon dioxide

emissions from transportation (see Figure S), with medium and heavyduty trucks also a significant
contributor.

iaU,5. Energy information Administration, EnergyRelated CO2 EmissionData Tables, Table 4. Available at:
https://www.eia.aov/environment/emissions/state/

"' Marginal emissions data was sourced from each utilitys mostrecent Integrated Resource Plans.
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Figure 5. Breakdown of UnitedStates carbon dioxide emissions from transportation, 20181556
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The following section details the status ofTE technology by vehicle segment, as well as the primary barriers

and grid integration challenges facing each vehicle type. Many of these barriers are shared across vehicle

segments - for example, upfront cost premium or insufficient charging infrastructure - however, as
described below these challenges manifest distinctly by segment, requiring distinct actions to address them.

2.3 Technology Assessment Approach

1

Our assessment of the maturity of electrified technologies relies primarily on analysis prepared by the

California Air Resource Board (CARB) (see Figure 6), whose transportation experts regularly review progress

toward commercialization of low and zero-emission vehicle technologies. They assign a Technology

Readiness Level (TRL) using a methodology originally developed by NASA.

is U.$. Environmental Protection Agency, "Inventory of Greenhouse Gas Emissions and Sinks, 19902018." Available at:
https://www.epa.aov/ahqemissions/inventorvusoreenhouseaasemissionsandsinks19902018.

is Medium and heavyduty trucks are defined as vehicles weighing a8,500 lbs.

17 Calijbrnia Air Resources Board, "Proposed Fiscal Year 202021 Funding Plan for Clean Transportation Incentives, Appendix D,"
November 6, 2020. Available of: https://ww2.arb.ca.aov/sites/default/Wles/202911/apnd hd invest stratndf
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Figure 6. CAR8 Commercialization Pathways and Technology Readiness Levels

5_6TRL 1-4 7-8 9

Market ScaleTechnology
RD&D

Feasibility
Assessment

Early Market
Entry

Pre
Commercial

Stage

Studies &
Standards

Deployment
Incentives

Pilots s.
Demos

Fleet Turnover
Incentives

Technology Early Stage
Development Demos

The utilities will be most effective at supporting TE technologies in the early market entry phase (TRL 9)

once vehicles have become commercially available and customers begin utilizing these new technologies.

There is also opportunity to provide technical support to commercial and industrial customers interested

in demonstrating or piloting medium~duty (MD) and heavy-duty vehicle (HD) technologies or smart charging

technologies at earlier levels of development (TRL 68). These demonstration projects will help to identify

potential grid impacts of MD and HD technologies and allow for investigation of potential solutions to

manage and/or mitigate these impacts.

Light-duty electric cars are clearly in the early market entry phase and some progress is evident for light

duty trucks." As shown in Figure 7 below, many MD and HD battery electric vehicles (BEVs) are not as far

along in their commercialization. However, several of these vehicle technologies are mature and have

significant potential market penetration in Arizona including airport ground support equipment (GSE) and

lastmile MD parcel delivery trucks and vans. Electrified MD delivery trucks, potentially a significant market

in the Tucson and Phoenix metro areas, have recently transitioned from pilots to early market entry, while

HD delivery trucks are still being demonstrated. Electrified transport refrigeration units (TRUs or eTRUs)

also have potential applications transporting produce and other perishables.

16 Lightduty trucks encompass Classes 13, weighingup to 14,000 lbs., including pickup trucks andlarge SUVs.

1 8Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

Figure 7. OnRoad Battery Electric Vehicle TechnologyStatusSnapshot, cARg19,zo
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2.4 Key Grid Integration Opportunities and Challenges

EVs have the potential to put significant strain on the grid if charging loads are incorrectly managed,

particularly at high penetrations. EVs also present a huge opportunity for utilities to earn additional
revenues, increase the utilization of grid assets, and create a valuable new resource for the grid through

vehicle-grid integration (VGI) technologies.

19 California Air Resources Board, "Proposed Fiscal Year 2020Z1 Funding Plan for Clean Transportation Incentives, Appendix D,"
November 6, 2020. Available at: hftus://ww2.arb.ca.aov//ites/default/fles/2020-11/aDDd hd invest strat.pdf.

20 The "Readiness Range Bars" in this figure indicate the range of readiness levels of individual vehicles thatfall within a platform and
collectively make up the median (green square) and weighted average (blue diamond) TRL.

19Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

Chapter 4 evaluates the relative costs and benefits of TE including those associated with grid integration.

The analysis shows that charging load, unmanaged or managed, increases utility revenues substantially

from higher electricity sales, and these additional revenues exceed the utility costs to serve that load. These

net-benefits ultimately flow to all utility customers by putting downward pressure on electricity rates.

The cost-benefit analysis did not include a deep review of the impacts of EV charging on a granular level

further down the distribution system and utilities will face challenges of integrating EVs proactively and

cost-effectively onto their systems. Both the EV Infrastructure and the Vehicle Grid Integration working

groups have discussed that while integration of new EV loads could pose an impediment to more rapid EV

adoption it also provides significant opportunities to shift these loads to lower cost, offpeak times of the

day including times of high renewable energy generation. Effective rate design can incentivize this load

shifting as a good foundational starting point and longer term, more advanced vehicle-grid integration

technologies can also be deployed, potentially enabling EVs to provide various services to the grid. If

adoption forecasts materialize, EVs are likely to surpass all other DERs in resource potential and have also

been shown to have significant flexibility at a relatively low incremental cost." Effective integration of EVs

onto the grid therefore offers an enormous opportunity to benefit all utility customers. A more detailed

review of grid integration opportunities for each vehicle segment is provided in Appendix A: Electric Drive

Technology Survey.

2.5 Key Barriers

As identified by the stakeholder working groups, many of the common barriers to further EV adoption are

shared not only across vehicle segments, but also across the topical areas discussed by the groups. For

example, one primary barrier to address is the lack of charging infrastructure. This is the core focus of the

EV Infrastructure working group and is an impediment to electrification of all vehicle segments, including

the MD and HD vehicles necessary for Goods Movement and Transit, a separate working group. Lack of

charging infrastructure and how / where new infrastructure is deployed also highlights potential equity

challenges, as discussed by the Equity working group, and overcoming these challenges will require strategic

Programs and Partnerships (another working group), Finally, the deployment of additional charging
infrastructure will be most durable and will provide the greatest benefits if it considers current and future

Vehicle Grid Integration opportunities, the focus of the fifth and final working group. To illustrate the

interconnected nature of these challenges, Table 5 below summarizes the primary barriers identified by the

different working groups.

21 VehicleGrid Integration Working Group: Value of VG/ comparison to solar and Storage, E3, 2020, Available of:
https://aridworks.ora/wncontent/uploods/2020/05/VG/DERcomparisonsE3slidesS.07.pdf
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Table 5. Common Barrier Categories ldentwed Across Working Groups
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Lack of Collaboration

Inequity in TE Planning

Education & Outreach

Model Availability & Technology Readiness
Upfront Cost

Access for Underserved Communities

Insufficient Charging Infrastructure

Grid Planning & Capacity Needs

Electricity Rate Design

Table 6 briefly summarizes the nature of each of these barrier categories. As these barriers manifest

differently for different vehicle segments, they are discussed in further detail in the following, segment-

specific sections along with descriptions of technology status and market potential in Arizona.
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Table 6. Barriers and challenges facing TE adoption

Barriers to Adoption

Education &
Outreach

Awareness of and enthusiasm for electric vehicles and related technology
remains low outside of early adopters.

EVModel
Availability

Though increasing, the number and types of EV models have historically been
relatively small. SUV and light-duty truck models remain limited, as do MD and
HD technologies.

Upfront Cost
Premium

Total cost of ownership can be lower for EVs relative to their internal-combustion
engine counterparts, but higher upfront costs, even with available incentives,
remain a barrier.

Funding
Mechanisms

Access for
Underserved
Communities

Funding remains a challenge. Development of funding mechanisms and/or
funding partnerships to enable the required investments will be critical to
unlocking the capital required to promote TE.

Without direct intervention and coordinated planning, EVs, charging stations,
jobs in TE, and other EVrelated opportunities are unlikely to be uniformly
available or accessible across socioeconomic groups and/or geographic areas.

Technology
Readiness &
Performance

While EV technology has progressed substantially in recent years, viable
commercially available options are not yet prevalent for all vehicle segments or
use cases; this is a larger issue for MD and HD applications.

Lack of Charging
Infrastructure

Despite numerous studies showing that 80 percent or more of regular trips can
be accomplished with an EV, consumers remain anxious about the ability to take
long trips and recharge if their battery is unexpectedly low. Fleet operators often
require that every vehicle they own is capable of completing any route, which can
limit use of EVs.

Charging
Infrastructure Costs

Cost remains an impediment to the deployment of sufficient charging
infrastructure to support anticipated levels of TE. This includes initial equipment
procurement costs, ongoing operations and maintenance costs, and additional
soft costs such as permitting.

Interconnection
Costs & Process

Related to charging infrastructure costs above, the cost and inefficiencies in the
interconnection process impedes more rapid and complete deployment of
charging stations.

Grid Planning &
Capacity Needs

2)

Growth in EVs entails growth in electricity demand, requiring additional
generation and potentially additional capacity resources. Additionally, charging
loads for EVs are fuhdamentally different than other enduse load types for which
the distribution system has been designed and built. Left unmanaged, these loads
are likely to have high peak load coincidence factors.

Electricity Rate
Design

Electricity rates that are not conducive to EV charging raise the cost of EVs,
presenting a less compelling value proposition. Electricity rates must also be
designed to promote full cost recovery for the utility to avoid shifting costs onto
other, nonEV customers, requiring a balance between attimes competing
objectives.

22 Utility Dive, Walton,R., "Uncoordinated trouble? Electric vehicles can be a grid asset, but only with planning and investments, "
January31, 2018. Available at: https://www.utilitydive.com/news/uncaordinatedtroubleeleetricvehiclescanbewaridassetbuh
onlvwith/515787/.
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3. Transportation Electrification Policies and Institutions

While technological improvements and cost reductions have driven a large part of the increase in TE in

recent years, supportive policies at the national and state level have also played a role. However, continued

and expanded policy support will be critical to unlocking the benefits afforded by the opportunity to
electrify the transportation sector.

3.1 Federal Policies, Regulations, and Programs

Federal initiatives and policies to increase EV adoption and support can help Arizona to maximize its efforts
to electrify the state's transportation sector.

3.1.1 Federal Electric Vehicle Tax Credit

The federal tax credit for plug-in EVs (PEVs) was established through the Energy Improvement and
Extension Act of 2008 and was updated to its current format by the American Recovery and Reinvestment
Act of 2009." Credits for individual EVs range from $2,500 to $7,500, depending on battery capacity, and
are subject to a 200,000-vehicle limit per manufacturer (after which credit amounts phase out over several
quarters). The tax credit is not available for vehicles with a gross vehicle weight rating exceeding 14,000
lbs., and therefore excludes the majority of medium-duty and all heaw-duty vehicles."

Tesla reached its 200,000vehicle limit in June of 2018, while General Motors passed this mark in December

of 2018. Both of these automakers' tax credits subsequently began to phase out in 2019. While no other
automaker has yet surpassed the 200,000vehicle cap, as of June 2020 Nissan, Ford, and Toyota had each
passed the halfwaymark of 100,000 sales, while BMW had sold just under 100,000 qualified vehicles.'s
Figure 8 details qualified PEV sales by manufacturer, relative to the 200,000-vehicle limit on the federal tax
credit, using data current through June 2020.

za Congressional Research Service, "The Plug-In Electric Vehicle Tax Credit, " May 14, 2019. Available at:
htt s: as.or s crs misc lF11017. d .

2/1 U.S. Department of Energy,Office of Energy Efficiency & Renewable Energy, "Qualified Plug-In Electric Vehicle (PEV) Tax Credit."
Available at: https://www.eneray.aov/eere/electricvenicles/electricvehiclestaxcreditsandotherincentives.

zs EVAdaption, "Federal EV Tax Credit phase Our Tracker by Automaker," 2020. Available at: https://evadoption.com/ev
sales/federalevtaxcreditphaseouttrackerbvautomaker/.
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Figure 8. Federal EV Tax Credit Tracking by Automaker (through June 2020) ze
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Competing legislative proposals have been put forward, to either expand or repeal the EV tax credit.

+
27

The Electric CARS Act of 2019 proposes to extend the credit through 2029 and repeal the per-
manufacturer cap.

+ The Driving America Forward Act would increase the cap, providing tax credits of up to $7,000
for vehicles from manufacturers exceeding the 200,000-vehicle limit; these additional credits
would be available for an additional 400,000 vehicles permanufacturer."

+
7

The Fairness for Every Driver Act proposes to repeal the federal EV tax credit and to impose an
annual fee on alternative fuel vehicles to contribute to the Highway Trust Fund.

The Congressional Research Service reports that the federal EV tax credit is disproportionately claimed by
higher-income taxpayers, with 78 percent of credits claimed by filers with annual adjusted gross income of
$100,000 or more?" As Arizona develops and expands upon its own EV initiatives, it will be critical to ensure
programs and incentives are available for Arizonans of all income classes. This has been one of the primary

topics of discussion for the Equity working group, which has proposed a number of recommended actions
and initiatives for different TE stakeholders to improve the affordability and availability of EV models for
underrepresented communities.

za Adapted from EVAdoption, "Federal EV Tax Credit Phase Out Tracker by Automaker, " 2020. Available at:
https://evadoption. com/evsales/federalew taxcreditphaseou ttrackerbyau to raker/.

27 H.R.2042, 116th Congress (20192020).

za S. 1094, 116th Congress (20192020).

ZNS.343,116th Congress (20192020).

30 Congressional Research Service, The Plugln Electric VehicleTax Credit, " May 14, 2019. Available at:
htt 5: as.or s crs misc lF11017. d
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3.1.2 National Ambient Air Quality Standards

The federal Clean Air Act (CAA) requires the U.S. Environmental Protection Agency (EPA) to establish

National Ambient Air Quality Standards (NAAQS) for pollutants considered harmful to public health and the

environment." The EPA in turn requires states to develop Infrastructure State Implementation Plans (SIPs)

detailing how areas will attain and maintain the mandatory local air quality standards."Arizona Revised

Statutes (ARS), Title 49, divides responsibility and encourages cooperation for meeting the requirements of

the CAA among the state, county agencies, and regional planning organizations. Currently, the state and

three county agencies operate air quality control programs under direct or delegated authority. These air

pollution control agencies are the Arizona Department of Environmental Quality, Maricopa County Air

Quality Department, Pima County Department of Environmental Quality, and the Pinal County Air Quality

Control District."

As of October 2020, parts of Arizona were in nonattainment of five of the six criteria air pollutants regulated

under NAAQS, as detailed in Table 7 and Figure 9 below. The majority of the nonattainment areas are within

Maricopa and Pinal counties.

Table 7. NAAQS Nonattainment Areas in Arizona"

Nonattainment Area Criteria Pollutant(s)County

Cochise PM1oPaul Spur/Douglas

Miami
Gila

Hayden

PhoenixMaricopa

PM10, SO2

SO2, Lead

PM1o, Ozone

PM10, SO2, LeadHayden

West PinalPinal PM10

Miami PM10

RillitoPima PM 1a

Santa Cruz Nogales

Yuma Yuma

PM1o, PM2.s

PM1o, Ozone

11U.S. Environmental Protection Agency, "NAAQS Table. "Available at:https://www.epa.uov/crfterioairpollutants/naaqstable#3.

32 U.S. Environmental Protection Agency, "NAAQS ImplementationProcess."Availableof: https://www.epa.aov/criteriaair
pollutants/naaqsimnlementationprocess.

as Arizona Department of Environmental Quality, "Arizona State Implementation Plan Revision under CleanAir Act Sections 110(a)(1)
and 110(o)(2)for the 2015Ozone National Ambient Air Quality Standards, " September 24, 2018. Available at:
https://statioazdea.aov/aad/sip/2015 o3 i5ip.ndf.

as Arizona Department of Environmental Quality, "Air Quality l nonattainment Areas, " revised on October 29, 2020. Available of:
https://azdea.aov/nonattainment areas.
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Figure 9. NAAQS Nonattainment Areas in Arizona"
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Ozone Nonattainment

There are currently two ozone nonattainment areas in Arizona: Maricopa County and Yuma County.

Ground-level ozone is regulated through nonattainment areas under the CAA because it can trigger
a variety of health problems, particularly for children, the elderly, and people of all ages who have lung

diseases such as asthma.'" Additionally, there are potentially large financial impacts that accompany ozone

35Arizona Department of Environmental Quality, "Nonattainment Areas." Available at:
httns://adea. maps. arcais. com/anus/webaapvie wet/in dex. html?id=d471 f25d99c04580b349bb5daaa75470 , 2020.

as Environmental Protection Agency, "GroundLevel Ozone Pollution." Available at: nttps://www.eno.aov/aroundIevelozone
pollution.

26Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

nonattainment status: ADEQ estimates annual expenditures on ozone mitigation activities due to
nonattainment status for the Phoenix metropolitan area alone of $89 million to $296 million."

.up

Reducing ozone emissions is a critical element of the Phase II TE Plan given the manner in which this

pollutant is formed. Groundlevel ozone is not emitted directly into the air by human activities but is instead

created by a chemical reaction between nitrogen oxides (NOt), volatile organic compounds (VOCs), and

sunlight." Of the NOx emissions in Maricopa County, 83 percent are the direct result of internal combustion

engines." Point sources such as power plants and industrial operations account for only 5 percent of NOx

emissions in the nonattainment area. To reduce ground-level ozone pollution, it is essential to reduce NOx

and VOC emissions. Accordingly, as internal combustion powered engines are the largest contributor to

NOxemissions, TE offers an important pathway to improving air quality, minimizing adverse health effects,

and reducing NAAQS nonattainment costs.

3.1.3 Volkswagen Settlement: Environmental Mitigation Funds

Arizona will receive approximately $57 million from the Volkswagen Diesel Settlement over the next ten

years. The state's Beneficiary Mitigation Plan proposes to use this funding for projects that reduce NOx

emissions in areas of the state significantly affected by diesel emissions: 67 percent of the funds are

proposed for school bus replacement, 24 percent for on-road freight replacement projects, and 9 percent

for administrative costs."* As of June 30, 2020, 319 school buses and 47 onroad fleet vehicles have been

scrapped, with funds for reimbursement distributed or in the process of being distributed to school districts

and state agencies, respectively." While electric vehicles - especially electric buses - are an option under

this funding, the majority of these older diesel replacements have been with newer diesel vehicles.
Additional EV charging infrastructure or other utility support could help to make school bus electrification

a viable option in Arizona, although as discussed in Chapter 2, the state's hot climate has thus far proven

challenging for e-bus technology at its current level of development.

3.1.4 Volkswagen Settlement: Electrify America

As part of its diesel emissions settlement, Volkswagen has also capitalized the $2 billion Electrify America

initiative to expand zeroemission vehicle infrastructure and awareness over the ten-year period ending in

2027. Approximately $800 million will be spent in California, and the remaining $1.2 billion will be used to

develop a longdistance highway charger network, support community-based local charging networks, and

implement a nationwide, brandneutral public EV education campaign. This $1.2 billion will be disbursed in

four 30-month investment cycles of $300 million each. Table 8 below lists the funding allocations to
different categories for Cycle 1 and Cycle 2 of the initiative. The funding allocations for Cycles 3 and 4, which

will take place from 2022 to 2026, have not yet been announced.

37 Arizona Department of Environmental Quality, "RE: Possible Modifications to ACC's Energy Rules," May 20, 2019.

as Environmental Protection Agency, "GroundLevel Ozone Pollution Basics." Available at: https://www.eoa.uov/aroundlevelozone
pollution/qroundlevelozonebasics#effects.

as Maricopa County Air Quality Department, "2017 Periodic Emissions Inventory for Ozone Precursors," November 2019. Available at:
https://www. maricopo.qov/DocumentCenter/View/52917/2017PeriodicEmissionlnventoryOzone-PDF.

to Arizona Department of Environment tal Quality, "electric Vehicle Project." Available at:https://azdea.qov/electric-vehiclenroiect.

"1 Arizona Department of Administration, "Beneficiary Mitigation Plan for the State of Arizona," June 8, 2018. Available of:
https://vwsettlemen t.az.aov/sites/default/files/medio/VWBeneficiarl/MitiqationPlan.pdf.

41 Arizona Governors Office of Strotegic Planning and Budget, "Beneficiary Mitigation Plan for the State of Arizona Semiannual
Report #4, "July 30, 2020. Available of: https://vwsettlement.oz.aov/sites/default/files/media/Semiannual percent20Report
percent20 percent234.pdf.
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Table 8. Electruy America Investments, Cycles 1 and 2

Investment Category
Cycle 2

($ million)
Cycle 1

($ million)
$190

$60

$50

$65-$85
$145$165
$2$4
s2s

$10

$30

Highway Charging Infrastructure
Community Charging Networks
Autonomous Vehicle Infrastructure
Public EV Education and Admin Costs
Branded Marketing
Business Operation & Organization
Tota I $300 $300

Phoenix was one of 18 metro areas in the U.S. selected to receive Cycle 2 funding. Figure 10 details the

planned geographic distribution of Cycle 1 and Cycle 2 DCFC infrastructure investments. Additionally, the

national education campaign should provide general EV awareness support to the state.

Figure 10, Electrify America's planned national DCFC charging network, plus metropolitan areas targeted for local
charging infrastructure support
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Chargers installed in Cycle 2 range from maximum levels of 150 kW to 350 kw. On average, stations installed

as part of Cycle 2 will consist of five 150 kW chargers per site. As of the end of 2020, eight DCFC sites had

been commissioned in Arizona." As a result of the COVID~19 pandemic, Electrify America's investment in

2020 has been "substantially delayed," with estimates of about 70 percent of permitted sites throughout

43 Electr0'y America, "Locate a Charger, " Accessed February 1, 2021. Available at:httns://www.electrifvarrrerica.com/locatecharqer/
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the country being impacted. Electrify America is still aiming to incur all Cycle 2 costs by the end of December

2021 but may incur some investments during Cycle 3."

3.1.5 Federal Highway Administration Alternative Fuel Corridors

As of 2017, the U.S. Department of Transportation Federal Highway Administration (FHWA) has designated

110 between Phoenix and Tucson as a "Signage ready" alternative fuel corridor for EVs. These corridors will

have clear signs that indicate where EV chargers are located. The designation is also meant to encourage

further EV infrastructure development along the routes. Other segments of 1-10, as well as a portion of I

17, are considered "Signage pending," indicating that sufficient alternative fueling infrastructure to merit

Signage has yet to be installed. A collaborative effort led by the Pima Association of Governments in

partnership with ADOT and the Valley of the Sun Clean Cities Coalition, with funding from the FHWA,

recently released a report on the deployment plan for the 110 alternative fuel corridor." Relative to EV

charging, the report found that DCFC stations are required in Salome and Tonopah to meet the "corridor

ready" designation from FHWA by closing gaps in charging coverage. The report proposes several truck stop

travel centers for consideration as potential site hosts for EV charging.

Additional Federal Funding3.1.6

Several additional federal programs provide funding for TE technology:

O The Voluntary Airport Low Emissions (VALE) program incentivizes the purchase of
alternative fuel vehicles at airports by funding the incremental cost of these models
over conventional options, support infrastructure is also eligible for funding.*°

O
JO

The Airport ZEV Infrastructure Pilot programprovides funding for up to 50 percent of
the total costs of zero-emissions vehicles and associated infrastructure at airports.

O The Low or No Emissions CompetitiveProgram administered by the Federal Transit
Administration provides funding to state and local governments to assist with the
purchase or lease of zero-emission and low-emission transit buses and supporting
infrastructure.

O The Clean Diesel Program administered by the U.S. Environmental Protection Agency
provides rebates and grants to replace diesel buses, trucks, and nonroad vehicles or
equipment with lowemitting alternatives. The grant funding under this program has
been used by some jurisdictions to replace diesel vehicles with electric alternatives. In
November 2018, the EPA awarded $414,000 to the Maricopa County Air Quality
Department to retrofit and replace older, polluting diesel vehicles and equipment,
including both school buses and heavy-duty trucks.'""" While these replacement vehicles

"4 Electrify America, "2019 Annual Report to the U.S. EPA, "April 30, 2020. Available at: https://newspress-
electrifvamerica.s3.amazonawscom/documents pereent2Forialnal aercent2F4192019ElectrifyAmericanationalAnnuafReport*.pdf.

45 Pima Association of Governments, "Arizona Interstate 10 Alternative Fuels Corridor Deployment Plan, " November 2020. Available
of: https://mkOpaartahost21swa12,kinstacdn.com/wncontent/docs/aaa/2020/12/AFCDP 113020FlNAL.pd1.

" Federal Aviation Administration, "Voluntary Airport Low Emissions Program. " Available at:
h ttos://www. faa. gov/airports/en vironmen fa//vale/media/VALEbrochure-2017.pdf.

47 Federal Aviation Administration, "AirportZero Emissions Vehicle and Infrastructure Pilot Program."Availoble at:
https://www.faa.aov/airporfs/environmental/zero emissions vehicles/.

48 U.5. Environmental Protection Agency, "EPA awards Diesel Emissions Reduction Act grantor clean air projects in Arizona, "
November 20, 2018. Available at: https://www.epa.aov/cleandiesel/stateallocations.

49 Maricopa County, "Arizona State Clean Diesel Program. "Available at:httas//www.moricopa.aov/4509/CleanDieselProqram.
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are not scheduled to be electric, this program may nonetheless be a useful target for EV
funding in the future.

3.2 Regional Transportation Electrification Initiative

51

Arizona is a founding member of a multi-state effort to promote TE in the western U.S. In October 2017,
Governor Ducey signed the Regional Electric Vehicle (REV) memorandum of understanding (MOU) with
seven other Western states to create an Intermountain West Electric Vehicle Corridor, laying the
groundwork for coordinating state actions on electric vehicles across the region and supporting "the
successful implementation of a robust EV charging station network."0 This initiative aims to "make it
possible to seamlessly drive an EV across the western states' major transportation corridors," and is
enabling this goal through activities such as coordinating the signatory states on EV charging station
locations and identifying opportunities to incorporate charging station infrastructure into planning and
development processes.

While the REV MOU is a recognition of the value in coordinating the actions of the signatory states, it does
not commit the states to any specific timing or implementation goals and does not yet appear to have
resulted in significant action toward the buildout of the charging corridor. It may serve as a useful
framework through which Arizona's public agencies and utilities can further collaborate on how best to
build out the infrastructure required to support TE along key interstates but will require active engagement
from these entities given the voluntary nature of the MOU.

3.3 Arizona State Policies Supporting Transportation Electrification

Arizona has enacted a number of statutes and policies that aim to support transportation electrification in

the state, as well as the increased use of alternative fuel vehicles (AFVs)= more broadly:

O ARS 28-876_. Authorizing fines for parking conventional vehicles in spaces reserved for
EVs.

O ARS 28877: Permitting individuals driving AFVs and using alternative fuels to park
without penalty in parking areas designated for carpool operators.

O ARS 28-2416,23-2416.01, and 28-2511; Granting registered AFVs unrestricted access to
highoccupancy vehicle (HOV) lanes, regardless of time of day or number of passengers.
Requires registered AFVs to display an AFV license plate; plugin hybrid electric vehicles
receive a distinct license plate granting the same HOV access, although the PHEV-
specific program has reached its 10,000-vehicle limit.

O ARS 49573: Requiring federal fleets based in Arizona which operate primarily in
counties with a population greater than 1.2 million people be composed of at least 90
percent AFVs. Relative to this regulation, alternative fuels include qualified diesel fuel
substitutes and E85 in addition to the AFV-eligible fuels noted above.

50 Arizona Office of the Governor, "Arizona Joins Agreement to Promote Electric Vehicle Corridor," October 12, 2017. Available at:
httas://azaovernor,aov/sites/default/Hles/rev west alan mou 10 3 17 finaI.pdf.

sl National Association of State Energy 0f§ficials, "REV West: Electric vehicle Policy Baseline for the Intermountain States, " October
2018. Available at: httas://naseo.ora/Data/Sites/1/revwest baseline final combined.adf.

52 AFVs are defined in most Arlzona Revised Statutes as vehicles fueled by propane, natural gas, electricity, hydrogen, or a blend of
hydrogen with propane or natural gas.
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ARS 28-44142O Requiring new motor vehicle dealers to make information on AFVs and
Arizonabased incentives available to consumers.

O ARS 41-803: Establishing AFV purchasing requirements for Arizona state agencies,
boards and commissions. Relative to this regulation, alternative fuels include qualified
diesel fuel substitutes and E85 in addition to the AFv-eligible fuels noted above.
Requires the appointment of a state motor vehicle fleet alternative fuel and clean
burning fuel coordinator, who shall develop, implement, document and monitor a
statewide alternative fuels plan.

O ARS 9-$00.04, 49-474.01, 49-541, and 49-S71: Establishing requirements for local
governments to encourage and increase the use of alternative fuels in municipal fleets.
Requirements vary based on size and location of municipality.

O ARS 49542: Exempting all-electric vehicles registered for the first time in Arizona from
emissions testing.

O ARS 49-572: Requiring Arizona state agencies and political subdivisions operating
alternative fueling stations to allow vehicles owned or operated by other state agencies
of political subdivisions to fuel at that station, to the extent practical.

o ARS 431090 and 43-1176 (repealed in May 2017): Granting Arizona taxpayers a $75 tax
credit for installing an electric vehicle charging outlet (i.e., a 240V outlet capable of
hosting a Level 2 charger) at their home.

ARS 285801:O Providing reduction in annual vehicle license taxes for AFVs.

These supportive policies serve as an important starting point for largerscale TE, but on their own are

unlikely to catalyze significant uptake of EVs. Many of the policies are focused on government fleets

specifically and also cover a broader category of AFVS than solely EVs. Given the charging infrastructure

needed and the higher upfront costs of plug-in electric vehicles relative to some other AFVs, these policies

are unlikely to spur significaht adoption of EVs within government fleets. These policies also do not directly

address key barriers to EV adoption in the private sector, namely model availability, lack of
information/education, upfront vehicle cost, availability of charging infrastructure, and lack of dealer
incentives to sell EVs (see Chapter 2 for further discussion of these barriers).

3.3.1 State Freight Plan

A further noteworthy state initiative is Arizona's fiveyear State Freight Plan produced by the Arizona

Department of Transportation (ADOT)."The plan was most recently updated and published in November

2017 and includes significant detail on ADOT's vision, goals, and guiding principles for the state's freight

movement and related systems.

The development of these plans every five years presents an important opportunity for partnerships with

ADOT on freight and/or trucking related TE initiatives. The primary focus areas of the plan include economic

development, increasing system performance, and improving system management. These focal areas

provide a potential linkage to TE efforts, which present significant opportunity to create new jobs (economic

development), reduce air pollution, and increase the efficiency of freight transport (increasing system

performance), and allow for a modernized approach to the transportation sector overall (improving system

management).

ss Arizona Department of Transportation, "Arizona State Freight Plan," November 15, 2017. Available Gt:
https://azdot. ao v/sites/default/f7Ies/2019/08/arizonastatefreiahtclam110917. pdf.
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Autonomous Vehicle Policies3.3.2

A discussed in Chapter 2, the development of autonomous vehicles (AVs) is closely linked to the growth of

the EV market. Arizona is a national leader in enabling AV technology due its supportive regulatory
environment. As a result, leading AV companies - including both traditional auto manufacturers and newer

technology firms - have established a significant presence in Arizona and base much of their onroad

research in the state.

The development of Arizona's AVfriendly regulatory environment has been driven largely by Governor
Ducey through several executive orders:

O ExecutiveOrder 2018-09 (October 2018) Establishing the Institute for Automated
Mobility, a collaboration between state agencies, universities, and private firms to
conduct research on AV technology, safety, and policy. Intel is the founding private
sector partner.

o Executive Order 2018-04 (March 2018): Updating Governor Ducey's original 2015
executive order (201509) with additional requirements for AV licensing and registration
and defining key terms for use in laws and regulations pertaining to AVs.

O Executive Order 2015-09 (August 2015):Requiring various public agencies to support
the testing and operation of selfdriving vehicles on public roads in Arizona and enabling
pilot programs on university campuses.

The focus on AV development in Arizona will likely increase the demand for EV infrastructure. Many

transportation experts believe that electric AVs offer a variety of operational advantages over automating

internal combustion vehicles, and therefore that the development of automated transportation will be

intimately connected to EV technology. For example, the dramatically fewer components involved in EV

motors compared with internal combustion engines allow for easier automation and control. The
maturation of the AV market in Arizona will further catalyze the EV market and the demand for EV
supportive policies, incentives, and infrastructure.

3.4 Local Programs, Initiatives and Commitments

Cities and counties in Arizona have made different commitments to reducing emissions in the coming years.
As transportation is the leading sector contributing to GHG emissions in these cities and counties,
transportation electrification provides a method of achieving these long-term emission reduction goals.

At the local level, a variety of TE initiatives exist, although most remain in a nascent phase.

+ The PhoenixCity Council unanimously adopted a goal of reducing GHG emissions 80 percent
below 2012 levels by 2050 and 30 percent below 2012 levels by 2025. The city has also
committed to carbon neutrality by 2060." In October 2020, the City Council adopted a
Memorandum of Understanding with APS, which outlines the shared mission and goals of the
City and APS related to sustainability and promoting a clean energy future for Phoenix, the state
of Arizona, and the Clean Energy Arizona Partnership, including a particular focus on actions
related to EVs as well as renewable energy, tree planting, and local air quality." Additionally, the

54 AZ Big Media, "Phoenix sets goal to reduce greenhouse gas emissions by 30 percent,"January 10,2018. Available at:
https://azbiarnedio.com/phoenixsetsaoalreduceqreenhouseqasemissions30/.

ss City of Phoenix, "Results: City Council Formal Meeting," October 21, 2020. Available at:
https://www.phoenix.qov/citvclerksite/Citv%20Council%20Meetina%20File5/102120%20Formal%20Results.Ddf
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56

City's draft Climate Action Plan includes goals for TE, including launching an EV public education
and awareness campaign and incentive program in partnership with electric utilities by 2022 and
achieving carbonneutral transportation by 2050 in part through electrification.

+ The City of Tucson has recently declared a climate emergency, announcing plans to achieve
carbon neutrality by 2030, including a goal of electrifying the city's public transit system. $7 The
city has also committed to creating a "2030 District" by adopting sustainable building goals
inclusive of water conservation and energy and transportation-related emissions reductions."
The City formed a Sustainability Working Group which will work with relevant stakeholders and
City staff to develop the framework for a Climate Action Plan.""

+ The City of Flagstaff also recently declared a climate emergency and is now aiming for carbon
neutrality by 2030.@ As referenced below, the City had previously set a goal of reducing
greenhouse gas emissions 80 percent below 2016 levels by 2050, with interim targets of 15
percent emissions reduction by 2025 and a 30 percent reduction by 2030. The City's Climate
Action and Adaptation Plan discusses the importance of encouraging EVs by providing a sufficient
number of charging ports within the city, along with promoting alternative modes of
transportation such as walking, biking, and public transportation. City staff are updating this plan
to be based on the more aggressive goals laid out in the climate emergency declaration and aim
to add a Carbon Neutrality Plan by April 2021. Separately, Flagstaff has also adopted
requirements for EV prewiring in new construction."

+ The City of Tempe has joined the Global Covenant of Mayors for Climate and Energy and is
currently working through a stakeholder process for the city council to approve its Climate Action
Plan.° The plan lists methods of reducing GHG emissions from the transportation sector such as
providing solar EV charging stations and encouraging community members to use public
transportation.

+ The City of Avondale adopted standards for EV charging stations for new developments,
effective January 6, 2021. The new standards require installation of Level 2 charging stations as a
percentage of parking spaces (based on land use type) as well as additional requirements for EV
Capable wiring, aimed at enabling future expansion of charging infrastructure without the cost of
retrofits.'" The City has also taken a number of other actions related to EVs in the past three
years, including: beginning to electrify its municipal fleet, leveraging incentives provided by APS
and SRP to install charging stations for fleet vehicles, enabling and incentivizing workplace
charging for city staff through an Administrative Policy, building a website to share information
on EVs with the public, launching a Drive Electric Campaign in the community, installing EV

se City of Phoenix, "Climate Action Plan Fromeworkfor Public input, " November 2020. Available at:
httns://www.phoenix.qov/oepsite/Documents/Climute%20Action%20Plan%20Framework%2011182020.pdf.

57 KOLD News 13, "Tucson declares climate emergency; council commits to10year plan for change," September 10, 2020. Available
at: https://www,kold. com/2020/09/10/tucsondeclaresclimateemeraencvcouncifcommits-implementinatenyearplanchonae/.

so TheDaily Wildcat, "Seeing green: Tucson looks towards o sustainable future after becoming a2030 district," February Z 2019.
Available at: https://www. wildcat.arizona.edu/article/2019/02/ntucson2030.

59 city of Tucson, "Sustainability Report and Recommendations from the Commission on Climate, Energy, and Sustainability,"
September 17, 2019. Availableat: https://www.tucsonaz.aov/sirepub/rntqviewer.aspx?meetid=1908& doctype=SUMA/JAR Y.

so City of Flagstaff] "Climate Action & Adaptation Plon, " November 2018. Available of: https://www.flaastaff az.qov/ClimatePlan.

61 City of Flagstaff, "Building Safety, "June 18, 2019. Available at: https://www.flaastaf£az.aov/494/Buildina$afety.

az City of Tempe, "Climate Action Plan" November 2019. Available at: https://www.tempe.aov/home/showdocument?id=76425

as City ofAvondale, "Amendments to City ofAvondale Zoning Ordinance," December 7, 2020. Available of:
https://www.avondaleoz.aov/home/showpublisneddocument?id=15123.
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charging stations for the public at city facilities, and developing strategies to further accelerate
TE."

+ The City of Scottsdale plans to be carbon neutral by 2040. The City is working to adopt the 2021
International Energy Conservation Code (IECC) later this year, which will reduce energy use by
close to 15 percent over the 2015 IECC and by 55 percent compared to the 2000 IECC.
Scottsdale's 2021 IECC amendments will also include EV Ready and EV Capable building
infrastructure requirements to accommodate future EV charging needs for new buildings
including single-family, multifamily, and commercial sites. EV Ready will require a dedicated
circuit from electrical service panel to location of EV charging. EV Capable will require electrical
capacity in the service panel for future EV charging capability. Scottsdale will be installing its first
city-owned EV charging stations this year, both for staff and public use, but also as a first step to
electrifying its fleet. Scottsdale currently uses compressed natural gas instead of gasoline for the
vast majority of its fleet given the lower emissions."

+ Both the cities of Phoenix and Tucson are recognized as members of the Clean Cities Coalition
Network, where they work with vehicle fleets, fuel providers, and community leaders to
promote the use of EVs and domestic fuels in order to reduce emissions from the transportation
sector.""

+ Pima County aims to reduce carbon emissions in line with the 2015 Paris Climate Agreement," as
the local governments within the county have set varying intermittent targets. As part of this
effort the County will replace 120 conventional passenger sedans with EVs by FY 2023.

While reducing transportation-related emissions will no doubt be a key component of reaching these goals,

these jurisdictions are just beginning to plan for TE. The City of Phoenix's "Transportation 2050" plan does

not feature electrification' although the draft climate action plan does lay out TE goals. Pima County plans

to replace up to 120 county vehicles with EVs and has discussed plans to convert up to 154 half-ton trucks

to electric, depending on model availability. However additional components of Pima County's
transportation decarbonization plan have not been articulated. The City of Flagstaff's "Blueprint 2040

Regional Transportation Plan," published in March 2017, lists a number of future initiatives on vehicle

electrification, but the city cited challenges to implementation posed by resource constraints and has made

statements indicating it is likely to take a less proactive approach to TE in the near term." The recent climate

emergency declarations may drive renewed interest and engagement on planning for TE given the
importance of this pathway for reducing greenhouse gas emissions.

64 Email correspondence between APS and City ofAvondale, January11, 2021.

as Email correspondence between APS and City of5cottsdale, January 14,2021.
is Clean Cities Coalition Network, 'Valley of the Sun Clean Cities Coalition (Pnoenix)."Available at:

httas://cleancitiesenerov.oov/coalitions/phoenix.

ov Pima County, "Sustainable Action Plan for County Operations 20182025,"October 2018.
68 City of Phoenix, "Plan Elements." Available at: https://www.phoenix.qov/TZ050/Elements.

69 Arizona Daily Sun, "City council passes climate change adaptation plan, but will it be implemented?" November 24, 2018. Available
of: https://ozdailvsun.com/news/citvcouncilpassesclimotechonae-odaptationp/anbutwillit/article e02d5890729950a6
86350ddec22d4979.html.
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4. Transportation Electrification Provides Net Benefits for Arizonans

As described throughout this report, TE presents an opportunity for significant economic and social benefits

relative to conventional ICE vehicles that predominate today. As part of the Phase II TE Plan, E3 conducted

a detailed Cost-Benefit Analysis (CBA) and Air Quality Impact analysis of five distinct vehicle segments within

the APS and TEP service territories. Results from this exercise show that when aggregating lifetime costs

and benefits for all vehicles adopted in Arizona between 2020 and 2040, under the medium adoption

scenario TE could generate net benefits of$28 billion for Arizona, $9 billion for drivers or fleet owners, and

$12 billion for utility ratepayers, in present value.The analysis also demonstrates that the greatest benefits

arise from the most aggressive adoption scenario modeled. This section provides a more detailed

explanation of the CBA findings along with a description of the methodology and inputs used in the analysis.

4.1 Scoping the Phase II Transportation Electrification Analysis

Given the scope of this project, E3 has not conducted a detailed analysis for all electric utilities in the state,

instead focusing on in-depth analysis of TE in the service territories of the state's two largest investor

owned electric utilities. In the interest of conveying directional results for the state as a whole, however,

we present results both for APS and TEP separately, as well as an extrapolation of these findings to a

statewide level. These statewide results are not intended to be determinative or precise, but rather to

convey an approximation of the benefits and costs of TE across the many other electric utilities in Arizona

by using APS and TEP data inputs as a proxy for the other utilities.

E3 has conducted the analysis described in this chapter for five specific vehicle segments: personal LDVs,

rideshare or TNC LDVs lightduty vehicles, MD parcel delivery vans, transit buses, and school buses. In

consultation with APS and TEP, these vehicle segments were selected for analysis given their relatively large

share of the total vehicle population, the particular electrification opportunity they offer, and/or their
potential for significantly reducing criteria pollutant emissions. TE will not be limited to these vehicle types,

and accordingly there will be additional benefits and costs, especially with respect to emissions, of
electrifying other vehicle segments that are not included in this analysis. Recognizing this E3 has also

conducted a high-level assessment of the emissions reduction potential of the portion of the state's vehicle

fleet not modeled here, see section 4.3.3.1 for details.

4.2 Methodology

E3 conducted two separate analyses of the five vehicle segments detailed above, a Cost Benefit Analysis

(CBA) and an Air Quality Impact analysis focused on the health cobenefits of TE. The connection between

these analyses is twofold: net emissions changes modeled for the CBA serve as one of the primary inputs

for the Air Quality Potential analysis; in turn, the health co-benefits estimated in the Air Quality Potential

analysis are included as part of the societal benefits that are included in the CBA results.

Cost Test  Perspect ives4 . 2 . 1

To perform the CBA of TE in APS and TEP service territories, E3 compared the costs and benefits accrued

over the lifetime of each EV adopted relative to the alternative of an equivalent ICE vehicle. As is common

practice in CBA, E3 utilized several different "cost test perspectives" to assess the lifetime costs and benefits
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of TE.'"These perspectives allow for consideration of the lifetime economics of TE separately for Arizonans

adopting EVs, nonparticipating utility customers, and Arizona overall. This distinction in perspective is

important because different costs and benefits are relevant for these different groups, and a costeffective

option for one group does not necessarily imply overall cost-effectiveness.

Each perspective offers unique insights that help describe the impact of EV adoption in APS and TEP service

territories for different parties, which can in turn help to inform the development ofTE programs and policy.

The three perspectives analyzed are as follows:

+

+

+

The Participant Cost Test (PCT) measures the costs and benefits to the individual or company

adopting an EV; answering the question: Is the total cost of ownership of an EV higher or lower

than a similar ICE option ?

The Ratepayer Impact Measure (RIM) measures the costs and benefits to all APS or TEP ratepayers,

answering the question: Will average electricity rates increase or decrease ?

The Societal Cost Test (SCT) measures the costs and benefits to all Arizonans, answering the

question: Do EVs provide net benefits for the stateoverall?This perspective includes the estimated

value of environmental externalities such as carbon emissions or criteria pollutants.

These cost tests are the most critical viewpoints for analyzing the impacts ofTE and are the most commonly

employed tests for costbenefit studies of EVs and other DERs. Table 9 provides an overview of the different

costs and benefits relevant for each perspective:

Table 9. Costs and benefits associated with each cost test perspective

PCT SCTCost/Benefit Component

Incremental EV cost Cost Cost

Federal EV tax credit

EV O&M savings Benefit

Benefit

Benefit

Benefit

BenefitFuel savings

CostCost

CostCost

BenefitCost

Benefit

Electricity supply costs for EV charging

Charging infrastructure cost

Electricity bill for EV charging

CO2 savings

Air Quality Potential Analysis4.2.2

To assess the health co-benefits offered by transportation electrification through improvements in air

quality, E3 used the Co-Benefits Risk Assessment (COBRA) screening model developed by the EPA. COBRA

is a simplified dispersion model that determines the impact of changes in criteria pollutants on ambient air

quality and subsequently human health.

70 Thecost test perspectives originate from the "California Public Utilities Commissions Standard Practice Manual. " Available at:
https://www.cpuc.ca.aov/uploadedFiles/CPUC Public website/Content/Utilities and Industries/Enerav

Electricitv and Natural Gas/CPUC STANDARD PRACTICE MANUAL.pdf.
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There are four steps to the air quality analysis undertaken for this study.

+

+

+

+

First, the change in criteria pollutant emissions resulting from each transportation electrification

scenario is estimated based on emission factors from the 2018 Greenhouse gases, Regulated

Emissions, and Energy use in Technologies (GREET) model from Argonne National Laboratory" (for

vehicle emissions) and from APS and TEP (for power plant emissions). The change in pollutant

emissions includes both avoided emissions from fossil fueled vehicles displaced, and increased

emissions from power plants.

Second, the impact of these changes in emissions on ambient air quality is determined, using the

COBRA model, for three "snapshot" years of 2023, 2028, and 2040 (to capture the trends of

changing relative power plant vs avoided ICE emissions over time). COBRA uses a simplified 2D

dispersion model to determine where the emitted pollutants flow, and how they react with
sunlight and other pollutants in the atmosphere to form pollutants such as ozone and secondary

PMz.s.

Third, the calculated changes in ambient air quality are combined with statistical health and

economic metrics to determine the monetized human health benefits of the air quality scenarios

modeled. The result of this analysis is an estimate of the monetized air quality cobenefits for each

transportation electrification adoption scenario and vehicle type.

Fourth, the air quality benefits in the three modeled snapshot years are interpolated to the
intermediate years based on the net NOx emissions savings in each year. These benefits are then

converted to an NPV benefit per vehicle, for inclusion in the Societal Cost Test in the CBA.

Figure 11. Air quality modeling methodology used in this study.

COBRACost Benefit Analysis

_¢EL' -.@~ 40 9 Wg
Impact of air quality
changes on human
health estimated in

COBRA, and monetized

Direct criteria pollutant
emissions estimated for
scenarios in main cost

benefit analysis

Changes in a mb e r ! air
quality resulting from
scenarios estimated in

COBRA, using estimates
of atmospheric transport

and chemistry

Result of this analysis is the monetized air
quality co-benefits for each adoption

scenario and vehicle type

E3 conducted the health co-benefits analysis described above for each of the five vehicle segments detailed

previously. Below we provide a summary of the resulting monetized health co-benefits.

71See documentation athttns://areet.e5.onl.qov.
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Vehicle Segments and Adoption Trajectories Modeled4.2.3

Each of the cost test perspectives was used to assess the costs and benefits across five different vehicle

types, two charge management scenarios, and three adoption scenarios, which are listed below.

+ Five vehiclesegments: Personal lightduty vehicles, rideshare lightduty vehicles, medium-duty
parcel delivery vans, transit buses, and school buses.

+ Two charge management assumptions:Unmanaged charging and managed charging (with the
assumption that 100 percent of EVs charge based on time of use electricity rates from each
utility).

+ Three adoption scenarios for EVs adopted over the period 20202040: Low, Medium, and High.
The methodology for each scenario is described in detail in subsequent sections.

O The Low adoption scenario assumes that the current trajectory of vehicle electrification
continues over the adoption period.

O The Medium adoption scenarioassumes more rapid vehicle electrification, with total
statewide electrified LDVs reaching 1.076 million by 2030. Non-LDV electrification is
based on the simple average of the Low and High adoption scenarios.

O The High adoptionscenario assumes that 20 percent of the state's total LDVs are
electrified by 2030 (equal to approximately 1.479 million electric LDVs). NonLDV
adoption is based on NREL forecasts for a high adoption scenario.

4.2.3.1 Low Adoption

Low vehicle adoption trajectories were developed primarily using forecasting recently completed for APS

and TEP by Guide house Consulting (formerly Navigant Consulting). Guide house provided a 20year (2020-

2039) EV adoption forecast for LDVs, MDVs, and HDVs within the TEP service area. The Guide house base

case assumes a business as usual (BAU) scenario where the current market trajectory for these vehicles

persists. E3 has directly leveraged these figures for four of the five vehicle segments of interest in the CBA

(all besides rideshare LDVs, which are discussed separately below).

Guidehouse separately developed LDV forecasts for APS, at both the utility service territory and statewide

level. As the Guide house work for APS did not include nonLDV forecasts, E3 developed MD parcel delivery

truck and school bus forecasts for the APS service territory based on the forecast for these vehicle types

completed for TEP and scaled for differences in population between the two utilities' service territories.

Transit buses, alternatively, were scaled according to the ratio of buses in TEP and APS service territories,

with the assumption that adoption of these vehicles in the APS service territory occurs at the same rate as

the Guidehouse base case forecast for transit buses in TEP service territory.

73

The rideshare or TNC LDV forecast was developed separately. For the Low adoption scenario, the

penetration of rideshare LDVS was held constant over time at current levels (based on proportion of total

VMT by all LDVS), effectively scaling directly with the assumed population growth underlying the total LDV

forecast from Guide house. A portion of the rides hare EV adoption is forecasted to follow Lyft's corporate

goal of 100 percent electrification by 2030. For other TNC providers (Uber), the remaining portion of the

forecast in the base case follows Guidehouse's rate of electrification for LDVs.

71 Lyft Blog, "Leading the Transition to Zero Emissions: Our Commitment to 100% Electric Vehicles by 2030/'June 1Z 2020. Available
at: https://www.Ivft.com/bloa/Dosts/leadinqtnetransition~tozeroemissions.
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4.2.3.2 Medium Adoption Scenario

The Medium adoption scenario for LDVs is based on a Rocky Mountain Institute (RMI) nationwide goal of

50 million electric LDVs by 2030." 7" RMI scaled this goal down to statespecific targets using 2017 vehicle

registration data, with the resulting Arizona goal of 1.076 million electric LDVs by 2030. This scenario is

based on RMI's estimates of the emissions reductions required from the transportation sector to maintain

global climate change below 2° C. RMI assumed that by 2030 the LDV population grows by three percent

from current levels. To align the APS and TEP forecasts with this statewide goal of 1.076 million E3 used the

proportions of the total statewide LDV population represented by vehicles within the utilities' service

territories, assigning the pro rata share accordingly. Beyond the 2030 goal, E3 extrapolated the EV counts

using an assumption that by 2050 Arizona would reach 100 percent electrification of LDVs, connecting these

points using a logistic curve (although this study only considers vehicle adoption through 2040).

The Medium adoption scenario for MD delivery vans, transit buses, and school buses is based on the simple

average of the Low adoption scenario (described above) and the High adoption scenario (described below).

Total rideshare or TNC LDV counts in the Medium adoption scenario were developed using assumptions

from Bloomberg New Energy Finance's (BNEF) 2019 and 2020 EV Outlook." This scenario represents a world

where shared mobility plays a large role in personal transportation. It is assumed that Lyft's 100 percent

by-2030 goal applies to the full TNC population (rather than only to the portion represented by Lyft, as is

the case in the "Base Case" adoption forecast).

4.2.3.3 High Adoption Scenario

The High adoption scenario is a variation on the Medium scenario, which explores higher levels of LDV

adoption, specifically. The RMI goal of 1.076 million electric LDVs in Arizona by 2030 assumed 20 percent

of total LDVs in the state being electrified by 2030. However, RMI also assumed relatively low population

growth (three percent), whereas the Guidehouse forecast upon which the Low adoption scenario is based

assumes LDV population growth of 31 percent by 2030, reflecting a combination of both population growth

and growth in GDP (which spurs additional vehicle purchases). Accordingly, when modeling electrification

of 20 percent of the total LDV population using the Guidehouse forecast employed in the Low adoption

scenario the statewide electric LDV figure for 2030 is 1.479 million, considerably higher than the 1.076

million goal in the Medium scenario. E3 considered this alternative as a distinct scenario for purposes of

exploring a higher level of LDV adoption. This difference applies to both the personal and rideshare LDV

forecasts. As with the Medium adoption scenario, E3 also assumed that Arizona reaches 100 percent

electrification by 2050 and used a logistic curve to extrapolate adoption beyond 2030.

NonLDV adoption in the High scenario is based on the high adoption scenario in the National Renewable

Energy Laboratory's (NREL) Electrifieotion Future Study: Scenarios of Electric Technology Adoption and

Power Consumption for the United States. NREL'shigh adoption scenario reflects technology advancement,

73 RMI blog, 1 in 5 Cars Need to Be Electric by 2030: What Will it Toke?, Rocky Mountain Institute (RMI), December 2019, Availableat:
https://rmi.ora/1 in5carsneedtobeelectricbv2030whatwillittoke/

" RMI presentation, 2030: At /east 1 in 5 vehicles must be EVWhat will it take?, Rocky Mountain Institute (RMI), September 2020,
Availableat: https://www.coraroup.orq/wocontent/uoloads/2020/09/BrittoPresentatiortpdf

7s Bloomberg New Energy Finance, "Electric Vehicle Outlook 2019, " May 15,2019. Available of:
https://www.eenews.net/assets/2019/05/15/document ew O2.ndf.

76 National Renewable Energy Laboratory, Mol, T. et al., "EIectruication Futures Study: Scenarios of Electric Technology Adoption and
Power Consumption for the United States (NREL/TP6A2071500). " 2018, Availableat:
.httpsf//www. nrel.aov/docs/fv18osti/71500.Ddf.
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policy support, and consumer enthusiasm for electrification. NREL'S high adoption scenario projections for

the share of electric MD trucks, HD trucks, and transit buses for the U.S. were applied to the total number

of MDVs, HDVs, transit buses, and school buses in each of the service territories, which in turn were taken

from the base case forecasts from Guidehouse used in the Low adoption scenario. For this scenario E3

assumed that electric school bus adoption rates would be equivalent to electric transit bus adoption rates.

Additionally, NREL's projected bus adoption rates were applied to both MD and HD transit and school bus

counts in each service territory.

Figure 12 shows the statewide level of LDV adoption, by scenario. Under the Low adoption trajectory, EVs

in Arizona reach approximately 250,000 by 2030. Under the Medium and High scenarios EVs on the road in

2030 reach 1.076 million and 1.479 million, respectively. For the other vehicle segments by 2030 under the

medium scenario 5,688 MD parcel trucks, 2,733 school buses, 1,525 transit buses will be on Arizona roads.

Additional adoption figures for the other vehicle segments, as well as segmentation by APS and TEP service

territory, are included in Appendix B: Additional Analytical Results and Methodological Detail.

Figure 12. Statewide electric LDV adoption by scenario, note that other vehicle adoption charts are included in Appendix
8: Additional Analytical Resuffs and Methodological Detail.
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Cost Benefit Analysis4.2.4

The CBA is conducted in several steps, detailed further in the following sections.

1.

2.

3.

4.

Generating driving and charging profiles for each vehicle segment;

Developing cost projections including electricity supply costs (separately for each utility);

Modeling of costs and benefits of operating each vehicle over its lifetime; and

Scalingof pervehicle costs and benefits to the total forecast population of EVs.

4.2.4.1 Driving and Charging Profiles

The first step in conducting the CBA is the development of EV driving and charging load profiles for each

vehicle segment. To model charging behavior E3 has developed a bottoms-up approach that simulates

driving and charging of thousands of EV drivers to reflect a population of drivers more accurately (rather

than modeling the same individual driver multiple times over). First, historical driving behavior is captured
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using travel survey data from either the National Household Travel Survey" (personal LDVs), the NREL Fleet

DNA Database" (non-LDVs), or the City of Chicago's survey of Transportation Network Company trip data."

Next a statistical process using a MarkovChain Monte Carlo algorithm is used to simulate driving profiles

for the vehicle population based on this data. This process effectively simulates the probability of a driver

going between their current location and one of a number of potential destinations (e.g., going from work

to home) using the survey data noted above as the basis.

H1

Once driving profiles are created, unmanaged charging profiles are developed using data on drivers' access

to different charging types (home, workplace). Charging access assumptions are developed using u.s.

Census Bureau data from the American Community Surveys" to characterize driver populations by housing

type, vehicle ownership, and commute patterns. This data is paired with charging access data from UC Davis

research and the California Clean Vehicle Rebate Program' to develop a population segmentation by

home and workplace charging access as well as housing area type (urban, suburban, or rural).

The key assumption underlying the resulting unmanaged charging profiles is that EV drivers charge
immediately upon arrival at the location where charging is available. Figure 13 provides an example of the

driving and charging pattern for the population of personal LDVs over a one-week period. The xaxis is time

over a one-week period, the yaxis is the probability a driver is either at work, at home, at a public location

without charging available, or at a public location with charging, or driving their vehicle.

Figure 13. Personal LDVweekly driving pattern from MarkovChain simulation
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11https://nhts,ornl. gov/

78 National Renewable EnergyLaboratory, "CommercialFleet Vehicle Operating Doto."Availableat:
httns://www.nrel.qov/transportation/fleettestfleetdna.ntml

79 City of ChicagoData Portal, "Transportation Network Providers - Trips, " updated October 30, 2020. Available at:
https://data. citvofchicaao. org/Transporto son/Transporta tionNetworkProvidersTrips/m6dmc72p.

so U.S.CensusBureau, "Public UseMicrodata Sample, " revised February 23, 2021. Availableat: h1tps://www.census.oov/proarams
surveys/acs/data/pums.html

uh ttps://its.ucdovis.edu/reseorcn/publications/?frome=n tips percent3A percent2F percent2Fitspubs.ucdavis.ea!u percent2Findex.php
percent2Fresearch percept t2Fpublications percent2Fpublicationdetail percent2F percent3Fpub id percept t3D2799

82 Ca/uornia Air Resources Board, "The Clean Vehicle Rebate Project Summary Documentation of the Electric Vehicle Consumer
Sun/ey, 2013-2015 Edition/June 2017. Available of:
httns://deanvehiclerebate.orq/sites/default/files/attachments/CVRPConsumer$urvev201315Reference.odf
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Once unmanaged charging profiles are developed, managed charging profiles are subsequently generated

by shifting load from the unmanaged profile. These load shifts are based on reducing driver charging costs

(through charging at lowerpriced times of day), while also maintaining enough battery state of charge

(SOC) to fulfill all driving requirements (with driving requirements based on the driving profiles described

above).

Figure 14 and Figure 15 below provide an example of the contrast between unmanaged and managed

charging profiles, respectively. These figures show the charging profile of a transit bus in APS territory over

a one-week period. In the first example, the bus is charged based solely on when it arrives at the depot,

where it has access to vehicle charging. In the second example, the bus charging is instead optimized to

reduce costs (by charging during low-cost, offpeak times) while also meeting minimum SOC requirements

based on its driving profile. The flat "blocks" of charging in the second figure represent periods of low-cost

charging during the nighttime offpeak hours (unlike the higher charging levels shown in the first figure,

which trigger additional costs for the customer due to demand charges assessed on the "peaky" unmanaged

shape).

Figure 14. Transit Bus Unmanaged Charging Load (Summer Week)
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Figure 15. Transit Bus Managed Charging Load (Summer Week)
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The driving and charging profiles generated for different vehicle segments vary depending on historic

driving pattern data, charging access and requirements (i.e., level, battery size), and electricity rate (for

managed charging). E3 developed these patterns for the five vehicle segments noted above, in both utility

service territories, resulting in both unmanaged and managed charging profiles for each vehicle type and

within each service territory.

4.2.4.2 Cost Projections

Conducting the CBA requires defining numerous costs and benefits for each vehicle segment, which are

relevant for the different cost test perspectives over the lifetime of the EV. Table 10 details a number of the

primary costs as well as E3's source for these assumptions.

Table 10. Primary Costinputs
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International Council on Clean Transportation"Incremental Vehicle

Costs

65International Council on Clean Transportation" and Idaho National LabMake Ready and EVSE

Infrastructure Costs

Energy Information Administration (EIA) mid forecastGasoline Price

Forecast

Electricity Marginal

Costs

Marginal energy and capacity costs (generation, transmission, and distribution
capacity) and loss factors were provided by APS and TEP, and sourced from
data and analysis supporting their most recent Integrated Resource Plans

APS and TEP retail rates for residential and commercial customers

Department of Energy*"

Retail Electricity Rates

Tax Credits and

Incentives

While many of these inputs are upfront costs (e.g. incremental vehicle costs), to correctly calculate the

electricity supply costs and EV driver electricity bills requires using the hourly load shapes generated

through the driving and charging profile development process. This is critical for isolating the additional

benefits of managed charging, which takes advantage of lower cost (and lower emission) hours to charge

EVs. Using the load shapes generated earlier in the process E3 calculates the estimated cost of supplying

electricity to power the adopted EVs - accounting for the marginal cost of energy, generation capacity,

transmission and distribution capacity, and line losses - as well as the incremental utility bills that EV

customers pay for this electricity.

4.2.4.3 Modeling of Lifetime Costs and Benefits

Once all costs and benefits relevant across the three different cost test perspectives have been calculated

the final costbenefit comparison can be made. E3's analysis compares the lifetime costs and benefits for

vehicles adopted in each year of the study period (2020-2040), accounting for both upfront costs and the

ongoing operations and maintenance costs (and cost savings) for each year of the vehicle's life.8'These

costs and benefits compare the value of an EV to the value of an alternative, hypothetical (or
"counterfactual") ICE vehicle that would otherwise have been purchased and operated.

as The International Council on Clean Transportation, "Update on electric vehicle costs in the United States through 2030," Working
Paper 201906, April 2, 2019. Available at: https://thelcd.orq/sites/default/files/publlca sons/EV cost 2020 2030 20190401.Dd{.

84 The International Council on Clean Transportation, "Estimating electric vehicle charging infrastructure costs across major U.S.
metropolitan areas," Working Paper 201914, August 2019. Available at:
https://theicct.orq/sites/defoult/files/aublications//CCT EV Charqino Cost 20190813.pdf

as U.S. Department of Energy Office of5cientific and Technical Information, Idaho National Laboratory, "Considerations for Corridor
and Community DC Fast Charging ComplexSystem Design, " May 1, 2017. Available at:
https://www.osti.aov/servlets/purl/1459664

ss U.S. Department of Energy and the U.S. Environmental Protection Agency, "Federal Tax Credits for New AllElectric and Plugin
HybridVehicles. " Available at: https://www.fueleconomy.gov/fea/toxevb.shtml,

87 In this analysis, E3 hos assumed that all vehicles have o lifetime of 14 years. This assumption was based on trends for the average
age of vehicles in the US from the US Department of Transportation (Bureau ofTransportation Studies): Average Age of
Automobiles and Trucks in Operation in the UnitedStates, available at:

httvs://www.bts.qov/content/averaqeaqeautomobiles-andtrucksoperationunitedstates
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The lifetime results of this comparison are then reported on a per-vehicle basis, with the costs and benefits

for each vehicle segment presented as a net present value. For example, a vehicle segment with $5,000 in

net present benefits per vehicle indicates that across all vehicles of that type adopted from 20202040, the

lifetime benefits are $5,000 greater than the lifetime costs, pervehicle. Displaying results in this fashion

allows for consideration of all vehicles adopted over the study horizon, regardless of the year they are

adopted (given that the costs and benefits are discounted back to the present).

4.2.4.4 Scaling of Results

The final step in the CBA is to scale the per-vehicle results up to the total vehicle population level. As

described earlier in this section, E3 modeled several different adoption trajectories. For each adoption and

charge management scenario, the appropriate pervehicle results (unmanaged vs. managed charging) are

scaled up using total vehicle counts to produce distinct net present value results for the entire vehicle

population.

Results4.3

4.3.1 Air Quality Results

Table 11 shows a sample (for 2028) of the criteria pollutant emissions impacts of transportation
electrification that are used in the Air Quality Potential Analysis. These emissions figures serve as the input

to the COBRA model. All numbers modeled in COBRA are statewide (rather than utility-specific) estimates,

although CBA results are shown in the following section both at the statewide level and for the APS and TEP

service territories, respectively.

45Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

Table 11. Statewide criteria pollutant emissions in 2028for the Low adoption scenario (metric tons)

Transit
Bus

School
Bus

Rideshare
LDV (TNC)

MD
Delivery

Van

Personal
Luv,

Managed

Personal
Luv,

UnmanagedMW
45.8 12.7NOx 0.10.6 0.249.3

3.1 3.0 0.0 0.00.00.6PM10

29.9 29.0 0.28.8 0.00.4SO2
i
I

Additional
Emissions
f rom
Electricity
Generation 0.00.1 0.00.0VOC 0.50.5

27.4 3.0107.9 0.2107.9NOx 0.3

0.52.28.78.7 0.0 0.1PM10Avoided ICE
Emissions 1.03.8 0.0 0.03.8 0.0SOz

2.8 0.254.9215.8215.8VOC 0.4

l
l

Figure 16 shows the results of the Air Quality Potential Analysis from COBRA. This analysis shows the net

air quality benefits of LDV electrification in the Low adoption scenario increasing to ~S1s million annually

by 2040.

Figure 16. Statewide Air Quality Net Benefits of EV Adoption by Vehicle Segment for the Low Adoption 5cenario.
Uncertainty ranges reflect the high and low estimates that are output by the EPA air quality impacts tool, COBRA.**"
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88 For a more detailed description of COBRA and the high and low estimate ranges see the model documentation: Users Manuolfor
the CoBenefits Risk Assessment Health Impacts Screeningand Mapping Tool(COBRA), EPA,202Q available at:
https://www.euo.qov/sites/aroduction/t7les/202006/documents/cobra user manual [one 2020.pdf

46Arizona Statewide Transportation Electrification Plan



Statewide Transportation Electrification Plan - Phase II

The air quality cobenefits of transportation electrification are significant. In particular, among the vehicle

segments modeled, LDV electrification is likely to have the highest positive impact on air quality due to the

large number of vehicles anticipated to be adopted, relative to other vehicle segments (see Figure 16).

As noted above, the COBRA outputs displayed here are subsequently converted into NPV pervehicle

benefits, for inclusion in the main CBA results and scaling to the Medium and High adoption scenarios.

Cost Benefit Analysis Results4.3.2

E3 found that there are large net present benefits from transportation electrification in Arizona across all

three cost test perspectives. Below we provide two detailed examples of lifetime costs and benefits for a

single vehicle across the three cost test perspectives, followed by summary tables of the total net present

benefits for personal LDVs and, separately, for the entire EV population, across the different adoption

scenarios.

Cost-benefit results are shown on both a total net present value and an average per vehicle adopted basis.

The total value results show the magnitude of costs and benefits from all EVs adopted, but these results are

heavily influenced by EV adoption forecasts. The results based on the average value per vehicle are more

robust to uncertainty around the forecasted vehicle population. These results can also be useful in EV

program design since an incentive or program cost pervehicle can be directly compared to the per vehicle

net benefit.

4.3.2.1 Per-Vehicle Results

Figure 17 depicts the lifetime costs and benefits for personal LDVs adopted in APS service territory over the

adoption period of 2020-2040. The three separate groups of clustered columns represent the Participant

Cost Test (PCT), Ratepayer Impact Measure (RIM), and Societal Cost Test (SCT). While personal LDV results

here are shown for APS in particular, the analogous results for TEP are very similar. Similarly, for the transit

bus results shown in Figure 17 are for TEP specifically, although APS results are quite similar. See Appendix

A for results from all vehicle segments modeled, separately for APS and TEP.

As shown by the net benefits labels, from all three perspectives there are greater lifetime benefits than

lifetime costs associated with EV adoption. This indicates that adoption of personal LDVS over the study

period is beneficial to not only EV drivers, but also utility ratepayers as well as all Arizonans. These per-

vehicle net benefits equate to approximately $3,600 for participants, $4,500 for utility ratepayers, and

$11,500 for Arizonans overall.

+

+

+

For the participant (PCT), the benefits of avoided spending on gasoline, operations and
maintenance (O&M) savings, and tax credits outweigh the costs of additional electric utility bills,

incremental upfront vehicle price, and charging infrastructure.

For utility ratepayers (RIM), the benefits of additional utility electric bills paid by EV drivers
outweigh the costs of supplying the additional electricity required to power the EVs."

For Arizonans overall (SCT), the benefits of avoided spending on gasoline, O&M savings, avoided

GHG emissions, and additional health cobenefits outweigh the incremental upfront vehicle price,

additional electricity supply costs and charging infrastructure costs.

as Note that the electric utility bill (dark blue bar), which is a cost for participants and a benefit for utility ratepayers defers in size due
to a portion of the incremental utility bill going to thirdparty charging service providers,rather than directly to the utility,
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Figure 17. Average lifetime costs and beneftsfor a single personal LDV under an unmanaged charging scenario and the
medium adoption forecast in APS service territory.
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As shown in the figure, the benefits stack exceeds the cost stack for driver, ratepayer, and societal cost tests

indicating net benefits are generated for each perspective. Net benefits increase across the three cost tests

when these EVs are assumed to participate in managed charging, as shown in Figure 18 below.
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Figure 18. Average lifetime costs and benefits for a single personal LDV under a managed cnurging scenario and the
medium adoption forecast in APS service territory.
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Figure 19 below provides the same comparison of lifetime costs and benefits for unmanaged transit buses

in APS service territory (note that TEP results are similar, see Appendix A). As with the personal LDV example

shown above, transit bus electrification provides net benefits across all three perspectives, but on a larger

scale. The average transit bus adopted between 2020 and 2040 generates $45,068 in benefits for fleet

owners, $90,440 in benefits for utility ratepayers, and $160,710 in benefits for Arizona over its lifetime.
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Figure 19. Average lifetime costs and bene/9ts for a single transit bus under an unmanaged charging scenario and the
medium adoption forecast in APS service territory.
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Appendix B: Additional Analytical Results and Methodological Detail contains detailed per-vehicle cost

benefit results for all segments modeled.

4.3.2.2 Total EV Population Results

The following figures and tables present the net present benefits over the lifetime of all EVs adopted

between 2020 and 2040 across the different adoption scenarios, broken out by the two utility service

territories and the extrapolated results to the statewide level." Statewide net present benefits for all

vehicle types modeled range from $1.3 billion to nearly $13 billion for EV adopters; from $2.1 billion to

nearly $17 billion for utility ratepayers; and from $4.4 billion to over $39 billion from the societal
perspective of all Arizonans. Figure 20 presents the combined lifetime net benefits for the five vehicle

segments modeled. Note that the APS figures are considerably larger than those of TEP due to the larger

service territory covered and therefore a higher number of EVs are assumed to be adopted.

90 It is important to note that statewide results based on the APS and TEP modeling are directional and not precise. As many inputs
vary by utility -for example, electricity supply costs and retail electricity rates- these scaled results are not a precise depiction o f
the costs and benefits of TE inother Arizona electric utilities and should be interpreted with this caveat in mind.
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Figure 20. TE Provides Net Benefits to Drivers, Utility Ratepayers; and Arizona with faster adoption leading to higher
benefits.

Total Liftetime Net Benefits from TE in Arizona
between 2020 and 2040 (in 2020 S)

'Eo

8
'II
UI:'+-
Q)c
GJm
4-»
GJZ

$45,000

$40,000

$35,000

$3o,ooo

$25,000

$20,000

$15,000

$10,000

$5,000 El |I _;=E - -_ - -$ 0

CBAScenario: Low Love Med High
mgd

Low Love Med High

mgd
Low Love Med  H ig h

mgd

Arizona StateDrivers Utility RatepayersCBA Perspective:

ITEP Other Arizona UtilitiesAPS I
_

As evidenced by the figure, TE presents an opportunity for large net benefits in both APS and TEP service

territory, and by extension for the state of Arizona. The size of the benefits is largely determined by the

speed of adoption with aggressive adoption forecasts resulting in the greatest benefits.

From the perspective of other ratepayers, TE also offers significant net benefits. As more EVs are adopted,

utility infrastructure is increasingly utilized to provide the electricity needed to power these vehicles. This

additional throughput on the electricity system decreases the average S/kwh rate and should drive down

the electricity rates paid by all customers in the absence of other expenses incurred to serve the new EV

load. While some level of infrastructure upgrades will be required to accommodate this additional
electricity load - including investment by the utilities in make-ready and charging infrastructure -that value

is likely to be outweighed by the benefits ratepayers receive in the form of reduced rates due to increased

electricity sales once EV adoption accelerates sufficiently.

Table 12 and Table 13 below show the total benefits for all vehicles and the net benefits for only LDVs,

respectively, indicating that a significant portion of total benefits arise from the LDV segment. Analogous

tables with NPV results for all vehicle segments are included in Appendix A.
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Table 12. Net Present Benefits, Total EV Population, All Vehicle Segment is Modeled (S Million)

_9 F
Participant Cost Test

PS TEP Sta e

Ratepayer Impact Measure Societal Cost Test

APS TEP State s Sta eTEP FMbW
106

117

556

640

509

567

307

313

766

786

2,103

2,153

1,297

1,484

4,392

4,530

1,732

1,749

689

969

2,948

4,092

4,540

6,265

12,074

16,667

4,030

5,592

28,254

39,090

9,248

12,859

11,467

15,851

1,620

2,239

Low

Low +
Managed

Medium

High

Table 13. Net Present Benefits, Personal LDVs (S Million)

Societal Cost Test

State
_

State
_

APS TEPState

Participant Cost Test

APS TEP

Ratepayer Impact Measure

APS TEPW
70453 372567 216

44162582561 232

581

799

2,444

3,361

3,722

5,119

1,535

1,680

9,855

13,555

1,271

1,748

3,757

5,168

1,026

1,259

8,434

11,601

3,476

4,123

24,906

34,258

1,402

1,663

10,263

14,117

Low

Low +
Managed

Medium

High

This analysis strongly suggests that TE in Arizona can provide significant net benefits to all parties, as shown

by the large figures included in the summary tables above. What level of TE adoption Arizona reaches over

this time period will be determined by a combination of market and technology developments (e.g., EV

costs), federal and state policy (e.g., incentives), consumer preferences, and the relative cost of electricity

and gasoline, among other factors. However, what the analysis described in this chapter makes clear is that

EV adoption is likely to result in large benefits for a range of parties - EV drivers, utility ratepayers, and

Arizona overall - and is therefore a compelling opportunity for the state to pursue.

4.3.3 Additional Benefits & Greenhouse Gas Reduction Potential

This analysis has estimated the lifetime costs and benefits ofTE to different groups. However, it is important

to note that additional, nonquantified benefits of TE exist, including, for example, increased customer

choice, reduced noise pollution, and economic growth opportunities. While this assessment has not
attempted to quantify and monetize the value of these additional components, we note that the growth of

TE in Arizona will provide a broader range of benefits than the subset explored through this analysis.

Furthermore, while the costbenefit and air quality analyses have provided a detailed estimate of the

lifetime value of five distinct vehicle segments in Arizona, these estimates do not cover the entirety of the

on~road transportation sector in the state. Notably, beyond medium-duty parcel delivery trucks, school

buses, and transit buses, the electrification potential of other MD and HD vehicles have not been modeled

due both to the scope of this analysis and the current level of market maturity for electric versions of other

vehicles (see appendix A, section 8.13). Nonetheless, electrification of other MD and HD vehicles in Arizona

presents the potential for significant reductions in GHG and criteria pollutant emissions in the coming years.

In order to acknowledge this potential and the role overall transportation sector emissions play in Arizona's

emissions inventory (recall Figure 3, which depicts the state's total emissions), E3 has conducted a high
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level assessment of the GHG emissions reduction potential of the remaining MD and HD vehicles not

captured in the costbenefit and air quality analyses described above.

4.3.3.1 GHG Reduction Potential of Non-modeled MD and HD Vehicles

To estimate the GHG reduction potential from electrifying MD and HD vehicles other than the MD parcel

delivery trucks and buses modeled in the cost benefit and air quality analyses, E3 undertook the following

analytical steps:

Estimate baseline emissions (i.e., with no electrification) over time based on a Guide house vehicle

population forecast and data from the Federal Highway Administration on fuel consumption per

vehicle;

Estimate direct GHG emissions reductions from TE levels modeled in the High adoption scenario

described above, based on the percentage of vehicle stock electrified (note that this particular

analysis does not include indirect emissions from electric generation, which become less significant

by 2040 under a highly decarbonized grid);

Estimate additional potential for GHG emissions reductiohs based on electrifying 15 percent of

MDV and HDV vehicle stocks by 2030, and 60 percent by 2040. These levels are consistent with

electrification goals and mandates in other jurisdictions such as California and Colorado, such as

the Advanced Clean Trucks regulation in California.

Figure 21 and Figure 22 show the results of this analysis, depicting the emissions reduction potential from

nonmodeled MD and HD vehicle electrification, respectively. Note that buses are included under HDVs for

the purposes of this analysis.
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Figure 21. GHz reduction potential from electrifying nonmodeled MDV vehicles.
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Figure 22. GHG reduction potential from electrifying nonmodeled HDV vehicles.
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5. Gaps Analysis and Recommended Actions

At both a global level and locally in Arizona, many barriers to widespread transportation electrification exist,

as detailed by vehicle segment in Chapter 2. Some of these barriers are being addressed through initiatives

by different actors including policymakers, education and advocacy organizations, electric utilities,
automakers, and others. However, many barriers are not being addressed sufficiently to unlock the
significant net benefits to all Arizonans described in Chapter 4, highlighting gaps which must be filled to

enable accelerated development of TE. This chapter describes the various gaps which exist and provides

potential enabling actions which can be taken to address them.

Discussing barriers to transportation electrification and identifying recommended actions to overcome

them was one of the primary focus areas of the five stakeholder working groups that met periodically

throughout the Phase II TE Plan process. Barriers identified by these groups have been incorporated directly

into the Transportation Electrification Market and Technology Assessment (Chapter 2). This chapter,

alternatively, leverages the key findings and recommended initiatives from the working groups, building

upon the barriers detailed in Chapter 2 to describe and assess the primary gaps that must be addressed to

enable broad TE in Arizona.

5.1 Summary of Barriers to Transportation Electrification

As a starting point for developing recommended actions and initiatives to promote TE in Arizona, each

working group identified the primary barriers relevant to their focus area. As shown in the following
summary Table 14, many types of barriers cut across the focus areas discussed by the different working

groups.

Table14. Common Barrier Categories ldentwed Across WorkingGroups
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5.2 Summary of Recommended Actions by Actor

Table 15 provides a summary of the working group recommended TE support initiatives, by actor and

timeframe. Additional detail is provided in the following section (5.3). For the purposes of this summary,

near and mediumterm are defined as within one year and one to four years, respectively. The majority of

the recommendations of the working groups focused on near- and mediumterm timeframes and this is

reflected in the table. The entirety of each group's recommendation can be found in Appendix C: Working

Group Reports. Given the focus of the working groups' recommendations, this table does not cover long

term initiatives (five or more years).

Table 15. Recommended Actions by Actor, Neur- and Medium-term

Actor ActionPriority Barrier(s) Addressed

+ Lack of Collaboration
+ Inequity in TE Planning

+ Education & OutreachNear

+

Electric Utilities

+ Continue stakeholder
coordination meetings;
prioritize inclusion of diverse
voices

+ Develop new and expand
existing education &
outreach programs

+ Establish dedicated
electrification teams
Develop incentive programs
for EVs and/or EV charging
infrastructure

+ Develop EV rates

+
Medium

Implement pilot charging
programs and begin to
deploy additional charging
infrastructure; emphasize
deployment in underserved
communities

+ Electrify fleet vehicles

Near

State and/or

Local

Government

Medium

+ Insufficient Charging
Infrastructure

+ Upfront Cost
+ Insufficient Charging

Infrastructure
+ Electricity Rate Design
+ Insufficient Charging

Infrastructure
+ Insufficient Charging

Infrastructure
+ Grid Planning & Capacity Needs
+ Access for Underserved

Communities
+ Education & Outreach
+ Education & Outreach
+ Grid Planning & Capacity Needs
+ Lack of Collaboration
+ Access for Underserved

Communities
+ Inequity in TE Planning

+ Model Availability
+ Upfront Cost
+ Access for Underserved

Communities
+ inequity in TE Planning

+ Upfront Cost
+ Insufficient Charging

Infrastructure

+ Support and participate in TE
Collaborative process; focus
on inclusive planning model
and diversity of voices

+ Enact ZEV legislation (state)
+ Develop and/or support

Group Purchase programs
and EV funding mechanisms
such as loanloss reserves

+ Develop incentive programs
for EV and/or charging
infrastructure purchase
(state)
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Near

+ Implement EV Ready building
codes (local)

+ Develop rideshare programs
for underserved
communities

+ Engage in collaborative TE
planning processes and
promote inclusive planning
model

+ Insufficient Charging
Infrastructure

+ Access for Underserved
Communities

+ Education & Outreach
+ Access for Underserved

Communities
+ Inequity in TE Planning
+ Lack of CollaborationRepresentatives

of Underserved
Communities

Medium

+ Education & Outreach
+ Access for Underserved

Communities
+ Inequity in TE Planning

Partner with utilities and public
agencies on education &
outreach, rideshare /
micro mobility, and training
programs

Initiate pilot electrification
programs

+ Technology Readiness
+ Grid Planning & Capacity Needs

Medium + Technology Readiness

Transit Agencies
and/or Fleet
Operators

Purchase diverse model types to
explore capabilities and
limitations; share knowledge

+ Lack of CollaborationEngage in collaborative TE
planning processes

Near + Insufficient Charging
Infrastructure

Collaborate with utilities on
improving interconnection
processesThirdparty EV

Service Providers
(EVSPS)

Medium

Develop additional public and
workplace charging
infrastructure; prioritize service
coverage in underserved
communities

+ Insufficient Charging
Infrastructure

+ Education & Outreach
+ Access for Underserved

Communities
+ Inequity in TE Planning

5.3 Addressing the Gaps: Recommended Initiatives to Promote Transportation

Electrification in Arizona

This section provides recommended initiatives to address barriers to TE in Arizona which are not currently

being addressed sufficiently by existing programs or policies. Recommendations are organized by the

primary barrier they address, with additional barriers discussed as well.

5.3.1 Lack of Collaboration

Addressable Gap: Lack of comprehensive coordination between TE decision makers and stakeholders,

including lack of broadly adopted processes and standards, limiting efficiency, and effectiveness of TE-

focused initiatives.
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Potential Actors: State and local government; utilities; transit agencies; representatives of underserved

communities.

As described by the EV Infrastructure, Equity, Programs 8¢ Partnerships, and Goods Movement & Transit

working groups, an important form of crosscutting initiative that can support TE is increased collaboration

among different actors in Arizona. This type of initiative helps to address multiple gaps including lack of

engagement on TE from the state, insufficient awareness and education around EVs and TE planning

requirements, and, if successful, the lack of charging infrastructure. One approach would be a task force or

working group that meets regularly to ensure coordination of efforts, including policy implementation,

incentive and other support programs, dissemination of knowledge and learnings, ensuring diverse
representation in planning and programmatic decisions to avoid inequitable outcomes, bulk purchasing

programs, and approved vendor lists, among others.

The EV Infrastructure working group recommends a combination of bottoms Up (local and regional) and

topdown (state and regional) cooperation and partnerships to ensure that sufficient charging
infrastructure is developed to meet the needs of local areas, larger regions and the state overall. Examples

of the bottoms up recommendations include EVReady Building Codes and public and fleets. Examples of

top-down recommendations include vehicle incentives, make-ready infrastructure investments, income

qualified, and equity focused programs.

While the Programs & Partnerships working group included a number of recommendations, they
specifically advised that the "reinstatement of a statewide office that participates in regional collaboration,

funding, and program coordination on transportation electrification" to address the lack of engagement

and coordination on TE issues. Additionally, the group recommends that the electric utilities host
"Transportation Electrification Collaborative" meetings on a quarterly basis, focused on updating
stakeholders on TE progress and developments as well as enabling collaboration with other entities

pursuing EV goals."

One of the Equity working group's five priority recommendations for the near-term (within the next year)

focuses directly on collaboration: centering the voices and experiences of underserved communities in the

development of TE plans, programs, and policies. Specifically, the group recommends that a leadership

group be established for TE equity efforts in Arizona, and proposes that a non-profit, academic, public, or

industry group lead this effort. The working group proposes that the electric utilities support this group

through funding and resources, as well as through the quarterly TE Collaborative meetings described above

as part of the Programs & Partnerships working group recommendation on collaboration.

Relative to MD and HD vehicles, coordination between utilities and other stakeholders can help to
determine charging needs, cost-effective locations for installing large capacity charging stations, and

potential rate structures that better support TE for fleets of larger vehicles. Collaboration across regions

will also help to disseminate best practices: for example, as highlighted by the Goods Movement & Transit

working group "detailed planning and communication between regions" can enable the sharing of
strategies to mitigate the impacts of Arizona's extreme climate on vehicle battery life and performance.

Inequity in TE Planning5.3.2

Addressable Gap: Insufficient consideration of equity issues within TE planning, creating potential for

inequitable outcomes across communities, populations, and/or geographies.

Potential Actors: State and local government, utilities, representatives of underserved communities, transit

agencies.
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As highlighted by the Equity working group, the Phase II TE Plan process attempted to include a broad range

of stakeholders, yet participation required internet access, invitation to workshops and meetings,
proficiency in English, and the ability to participate without direct compensation (other than as provided by

the groups represented by stakeholders). To further promote true equity in Arizona through TE, additional

outreach and accommodations to involve an even broader and more representative group of stakeholders

in upfront planning decisions will be essential.

Related to the "Lack of Collaboration" section above, convening a leadership group on equity issues in TE is

one important way that diverse voices and perspectives can be involved in collaborative efforts from

inception. Additionally, the Equity working group provided the overarching recommendation of creating

structures to prioritize equity and track progress throughout development and implementation of the TE

Plan.

Education & Outreach5.3.3

AddressableGap: Lack of awareness about TE technologies, limiting potential adoption of EVs.

Potential Actors:State and local government; utilities; automakers; transit agencies.

Lack of education and outreach is a fundamental barrier to TE across all vehicle segments and technologies.

Despite growth of the sector in recent years TE technology remains foreign to many consumers, from

individual residents considering their personal LDV options to fleet managers and transit operators making

procurement and operational decisions. Notably, lack of education and outreach was the most universally

referenced impediment to TE discussed by the five working groups, clearly highlighting a gap which needs

to be addressed. Further promoting awareness of TE technology - including the benefits associated with

EV options - will therefore be a critical component of enabling accelerated uptake of these vehicles in

Arizona.

importantly, as described by the Equity working group, increasing awareness of TE options and technologies

cannot be structured in a onesize-fitsall manner, and instead education and outreach initiatives should be

tailored to the audience and/or use case, attempting to raise awareness using "appropriate messages and

trusted messengers."

The Programs & Partnerships working group recommends a number of TE awarenessfocused initiatives.

Many of these are captured in the following subsections, while others are described as part of
recommendations to address other barriers, such as workplace charging programs - which address the lack

of charging infrastructure, but also support awareness. For the full list of recommended actions please see

the working group's final report in Appendix B.

5.3.3.1 Outreach Campaigns

Outreach campaigns and programs have the explicit goal of providing information on EVs to increase

awareness of the technology. As highlighted by the Programs & Partnerships working group these programs

can be run by the electric utilities, state or local agencies, or third parties, and can be targeted at residential

and commercial customers, auto dealerships, state, or local agencies (including legislative audiences), or

other groups that would benefit from increased familiarity with TE options.

Successful campaigns improve awareness of EV technology and options and provide resources for
consumers to continue learning more about EVs and/or find available options. These programs also help to

address other gaps. For example, the Vehicle Grid Integration working group anticipates that achieving a
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majority of EV charging taking place via some form of managed charging, largescale consumer education

campaigns will be critical - including specific outreach to lowincome communities.

5.3.3.2 Training and Technical Assistance

In addition to a lack of awareness of options from the perspective of potential EV adopters, there is also a

lack of familiarity with TE technology on the part of mechanics, auto dealers, and others who support the

transportation sector. Furthermore, entities such as local governments or businesses that might host

charging stations lack familiarity with the considerations inherent in installing such infrastructure,
highlighting a gap in the dissemination of technical experience.

The Equity working group identified that training for current and future mechanics, auto dealers, and other

transportation-related roles will be an important part of both enabling further EV adoption and of
promoting equity in TE. Specifically, programs focused on underserved and/or disadvantaged communities

can provide new pathways and opportunities for residents to participate in the transportation sector. The

group recommends several specific actions be taken in the medium-term (1- to 4-year timeframe) to

support equitable TE training opportunities, including training programs to support a transition from ICE to

EV repair services; development of Career and Technical Education programs and funding for tradefocused

R&D in high schools and community colleges; and creation of pipelines and training programs in prisons.

TheGoods Movement & Transit working group provided similar recommendations, with a focus on enabling

MD and HD fleet operators to learn about TE more easily. Mediumterm recommendations include
coordinated training from automakers, as well as online courses and resources from entities such as the

Vehicle Innovation Center and the Center for Transportation and the Environment. Longer-term
recommendations from the group focus on developing fleet management plans that consider the operating

characteristics of EVs rather than ICE vehicles, as well as pilot programs for fleet electrification to help
provide valuable experience and serve to limit risk exposure by identifying pitfalls early, prior to rollout of

TE technology for broader MD and HD uses.

5.3.3.3 Marketing Through Demonstration

Electrification of fleet vehicles can serve the dual purpose of promoting awareness of EVs and providing

valuable first~hand experience in managing EVs for operators. The presence of branded EVs can help to

showcase that this technology is becoming increasingly reliable and mainstream, promoting confidence in

electric options. As described by the Programs & Partnerships working group this "marketing through

demonstration" can be undertaken by both utilities and other actors including commercial businesses (for

example, delivery trucks "wrapped" in promotional content about the vehicle being electric). For utilities,

using EVs for their own operations (including installing charging capacity) provides an opportunity to gain

experience with the infrastructure and drivetrains of EVs, which can help to build competencies that are

useful in supporting other adopting customers, for example, through technical assistance.

Model Availability & Technology Readiness5.3.4

Addressable Gap: Insufficient availability of EV models in Arizona hampers adoption.

Potential Actors: State and local governments, automakers, transit agencies and fleet operators.

As described in Chapter 2, EV model availability across different vehicle segments has been increasing in

recent years, and many automakers have announced plans to deliver a wider diversity of electric models in

the early 2020s. However, relative to conventional ICE vehicles there are still relatively few EV options; this

is true both for LDVs and for larger MDV and HDV applications. For the larger vehicles, technology readiness
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and performance remain an issue in addition to model availability, as TE technology is more developed and

available for a broader range of use cases for LDVs than it is for MD and HD vehicles, although rapid progress

is being made on these latter segments.

Furthermore, while model availability is an issue broadly for TE, it is especially relevant for Arizona given it

is bordered by two zero emission vehicle (ZEV) states, California and Colorado. Requirements in these states

for automakers to sell increasing numbers of ZEVs over time create a strong incentive for allocating EV stock

to those states, which can make it more challenging to find EV options in Arizona where that requirement

does not exist.

While not detailed here, upfront incentives (discussed below in section 5.3.5.1) can also help to improve

model availability by creating more demand to which automakers must respond.

5.3.4.1 Enact ZEV Legislation

To address the lack of model availability several of the working groups (Programs & Partnerships, Equity)

recommend that Arizona enact legislation to become a ZEV state, or adopt a similar policy, in the interest

of increasing the number and availability of EVs. By requiring a certain portion of vehicles to be ZEVs the

state would create a stronger signal for automakers to invest in the Arizona market, increasing model

availability. This has proven to be an effective policy in other jurisdictions.

5.3.4.2 Purchase Diverse Model Types

The Goods Movement & Transi t working group recommends that in the nearterm, Arizona stakeholders

support a diverse group of bus manufacturers entering the market to simultaneously develop better
knowledge of different options and avoid the potential for investing too heavily in a particular provider

prior to the technology having been fully vetted by bus operators. This recommendation is also valuable for

other (non-bus) fleet operators as it will allow for comparison of the benefits and limitations of different

products and OEMS. Sharing learnings through regular collaborative meetings (see section 5.3.1) can help

to disseminate this valuable information broadly across fleet operators from around the state.

5.3.5 Upfront Cost

Addressable Gap: Insufficient market and policy support to make most EV options competitive on an

upfront cost basis today, despite many models offering lifetime savings.

Potential Actors: State and local government; electric utilities; automakers; auto dealerships.

The upfront price premium of EVs remains a significant barrier to further adoption. Policies such as the

federal EV tax credit help to address this barrier but do not fully equalize upfront costs with ICE alternatives

for many EV models. Despite the lifetime savings that many EVs offer, the remaining upfront price premium

after accounting for the federal tax credit represents an important gap to be addressed. As discussed below,

a number of actions can be taken to further reduce upfront costs.

5.3.5.1 Incentive Programs for EV Purchases

Incentives are the most direct and arguably the most effective mechanism to spur EV adoption. The

Programs & Partnerships working group identified this as one key intervention strategy to address the

current gap in EV support in Arizona, while theEquity working group put upfront cost reductions as a priority

for the 1- to 4-year timeframe. Incentives can be offered by various entities, with programs most commonly

funded and/or administered by state or local governments or by electric utilities. The most common forms

of incentives are generally rebates or grants at the time of purchase, tax credits, and sales tax exemptions.
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The Programs 8¢ Partnerships working group specifically recommends that incentive programs aimed at

expanding the used EV market in Arizona be prioritized, a development that has the potential to improve

and expand access to TE for different groups and improve equity outcomes.

The EV Infrastructure working group notes that upfront incentives which help to spur adoption of EVs also

indirectly help to promote development of charging infrastructure, both through increasing demand for

charging services and also through increased utilization of infrastructure, which lowers the operational

costs for EV service providers.

5.3.5.2 Group Purchase Programs

Group purchase programs take advantage of the cost savings afforded by bulk purchases to reduce the

price premium of EVs. As highlighted by the Programs & Partnerships working group, there are currently 48

group purchase programs across 20 states, demonstrating significant precedent for this type of support

initiative. Such programs are generally run by state or local governments and can benefit personal EV

adopters, businesses and fleet operators, and transit agencies depending on program structure and

available partnerships with automakers willing to provide discounts for these bulk purchases.

The Goods Movement 8¢ Transit working group highlighted these group purchase programs for fleets as a

promising near-term action, recommending that the Arizona Department of Administration facilitate such

a program for government fleets, and that the Arizona Department of Transportation facilitate a program

for other, private vehicle purchases.

5.3.5.3 Funding Mechanisms

The Equity working group highlighted the importance of not only securing availability of affordable EV

models, but also availability of funding mechanisms to enable a broader range of Arizonans to adopt these

vehicles. The group specifically recommends that equitable funding mechanisms be developed with
underserved communities considered and prioritized. Such mechanisms can include loans for EV purchases

(or for charging equipment), which the state could make more available through the creation of a loan-loss

reserve to reduce default risk for participating financial institutions. The Goods Movement 8¢ Transit

working group recommends that in the nearterm the state institute a revolving loan fund to help schools

and transit agencies with EV purchases.

5.3.5.4 Fair Registration Fees

As a part of making EVs affordable to encourage adoption the Programs & Partnerships working group

recommends that Arizona implement fair and supportive EV registration fees. The group acknowledges that

consideration of sustainable longterm funding options for transportation infrastructure will be required,

but stresses that high upfront registration fees will impede uptake of EVs.

Access for Underserved Communities5.3.6

Addressable Gap: Inequitable access to TE options for different communities, resulting in a lack of
opportunities for underserved populations.

Potential Actors: state and local government, electric utilities, automakers, auto dealerships.

Without distinct consideration of underserved communities, equitable participation in TE in Arizona will not

be attainable.
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5.3.6.1 Inclusive Planning Model

As noted above in the "Inequity in TE Planning" section (5.3.2), the Equity working group has highlighted

the importance of including a diversity of voices and perspectives in TE planning discussions from the
beginning of such processes. Maintaining this perspective across TE initiatives - whether they are utility

pilots or programs, local government actions, state planning activities, or other processes - will be critical

in ensuring the benefits of TE are shared by all Arizonans. One effective starting point would be through the

regular TE Collaborative meetings recommended by the Programs & Partnerships working group.

5.3.6.2 Charging Infrastructure in "Hard to Reach" Markets

The EV Infrastructure and Equity working groups recommend sectorspecific programs based on income-

qualification, geography (e.g., Native American or rural communities), or other equity measures to promote

the development of needed charging infrastructure in areas that might not otherwise receive it. This could

be provided by electric utilities or by third parties. A commonly referenced argument for utility ownership

is that the private market (i.e., third-party providers) will not develop sufficient infrastructure in areas with

low EV penetration, while, conversely, EV penetration will not increase without sufficient charging
infrastructure. Utilities can help to address this issue by developing charging infrastructure in these areas

and recovering costs from all utility customers, a model which is not available to private charging service

providers. While these investments may take some time to recoup their value, as EV penetration grows the

assets will become increasingly utilized and eventually can provide a net benefit to all utility ratepayers,

while also having supported TE equity.

5.3.6.3 Public Transit, Rideshare/Carshare Programs, & Micromobility

The Equity working group highlighted that ensuring access to TE consider not only personal ownership of

EVs - which may not be desired by all Arizonans - but also public transit, rides hare, and micromobility

options. Supporting electrified public transit can spread the benefits of TE to a broader range of Arizonans

- including, importantly, reductions in local air pollutants that cause serious harm to human health (see

section 4.2.2 for a discussion of the air quality impacts of TE). Expanding the availability of and access to

micro mobility options such as ebikes and escooters is another effective way to provide TE options to a

larger group. It is important to note, however, that these options should not be considered as complete

replacements for access to either shared or personal EVs for those who desire in.

As a further way to provide broader and more equitable access to TE options, thePrograms & Partnerships

and Equity working groups recommend the development of electrified rideshare and/or cars hare programs

for lowincome residents. These programs provide rental access to publicly owned fleets of EVs for qualified

lowincome residents. This intervention can also help to promote awareness of EVs.

Separately, a recommended nearterm initiative from the Goods Movement & Transit working group is to

encourage development of Bus Rapid Transit (BRT) routes, including incorporation of e-buses in the early

stages. BRT generally includes dedicated bus lanes to improve the efficiency and speed of bus trips, it also

often includes off-board fare collection for further time efficiency.

Insufficient Charging Infrastructure5.3.7

Addressable Gap: Insufficient charging infrastructure to support anticipated growth of EVs in Arizona,

including complex interconnection processes.

Potential Actors: Utilities; third-party EVSPs; state and local government; residential and commercial

customers.
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Lack of charging infrastructure is a challenge for all vehicle segments. This contributes both to the physical

challenge of providing charging capacity for EVs as well as to concerns over range anxiety which would be

alleviated by a more robust network of available charging ports. While there is opportunity for more
comprehensive and coordinated support to further develop this market, the current environment dampens

interest and confidence in EV options and highlights a critical gap to be filled. Additionally, the development

of charging infrastructure must include consideration of access for underserved communities, as
highlighted by the Equity working group in their recommendation that over the next several years charging

stations be distributed equitably and with fair pricing models.

The following intervention strategies draw largely upon the recommendation of the EV Infrastructure

working group, which aim to address the four barrier categories it identified: procurement costs,
operational costs, soft costs, and utility engagement and information (discussed further in appendix A,

section 8.1.1.6).

5.3.7.1 Utility Electrification Programs for EV Infrastructure

There are numerous forms of utility programs that support development of EV charging infrastructure,

either through direct ownership of the infrastructure or other means. As highlighted by the EV

Infrastructure working group, program types generally include makeready programs, upfront rebates for

charging hardware, direct ownership of charging hardware, on-bill financing, EVspecific electricity rates

and load management programs, and dedicated electrification teams.

Ownership of Infrastructure: Electric utilities hold a unique position in their ability to provide EV charging

infrastructure, both in terms of their technical competency in developing electricity infrastructure projects

and their ability to fund such investments through electricity rates. This form of funding is especially
compelling for EVs that represent additional electricity sales, which over time puts downward pressure on

electricity rates by spreading the cost of the electric grid across a larger number of kWhs. In short, more

efficient use of grid infrastructure drives down electricity rates, and as long as this effect outweighs
investments in new infrastructure to meet this new demand, rates will decrease (especially if charging

largely takes place in lowercost, offpeak hours). As noted by the EV Infrastructure working group, this

ownership could encompass only the make-ready (infrastructure connecting the electric grid to the
charging hardware) or direct ownership of the charging hardware itself.

Charging os o Service: A specific type of utility charging infrastructure ownership recommended by the

Goods Movement & Transit working group as a longer-term action is the development of "Charging as a

Service" programs. Utilities - potentially in partnership with thirdparty EVSPs - would provide building

owners with charging services at their site without requiring the site host to own or install the
infrastructure.

Electrification Teams: Another initiative the utilities can undertake is to develop dedicated electrification

teams, enabling increased collaboration with third-party EVSPs to address numerous barriers including

challenges related to interconnection, soft costs, permitting, and siting. The EVlnfrostructure working group

highlighted interconnection costs and process as a significant barrier to further deployment of EV charging

stations and recommended a utility best practice of dedicating "specific staff members to provide
assistance to EV charging developers, entities looking to electrify their vehicles, and site hosts, in particular

during the siting and interconnection phase of development."

Shared Infrastructure Programs: The Vehicle Grid Integration working group recommends limiting

infrastructure upgrade costs using a layered approach and shared infrastructure programs. Beginning at a
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localized level, first individual buildings and then the local distribution grid/node would be considered for

load sharing EV chargers, enabling increased charging ports through the maximum use of existing
infrastructure without triggering upgrades (where possible).'1

5.3.7.2 Incentive Programs for Charging Infrastructure

An effective initiative to spur deployment of charging infrastructure - at private residences, multiunit
dwellings, workplaces, and other commercial locations - is to provide upfront incentives to reduce the cost

of charging hardware, as recommended by the EV Infrastructure and Programs & Partnerships working

groups. The Vehicle Grid Integration working group specifically recommends incentivizing "smart" Level 2

chargers for customers installing these devices at their residences, given the benefits offered by offpeak

TOU charging and participation in demand response programs. Furthermore, creation of demand response

programs that complement TOU rates will help to avoid demand spikes that can otherwise occur at the

times of day when electricity rates switch to off-peak prices.

Separately, the Goods Movement & Transit working group recommends that the utilities host competitive

grant funding solicitations to support the purchase and installation of charging equipment for MD and HD

vehicles, which could be tied to managed charging requirements to mitigate electric grid impacts and

upgrade costs.

Government or utility financial support for charging infrastructure can take a number of forms, including

upfront grant or rebate programs to reduce equipment and installation costs, tax credits, or the use of

Volkswagen Settlement funds." See the more detailed discussion and case studies of different government

incentive programs included as part of the EV Infrastructure working group's final report in Appendix B.

5.3.7.3 Workplace Charging Programs

Workplace charging programs provide employees with EV charging at their place of employment. These

programs expand the number of charging ports available, addressing the current lack of infrastructure and

encouraging employees to consider EVs as a transportation option by helping to address range anxiety. The

Programs & Partnerships working group notes that workplace charging programs are also an effective way

to increase awareness of TE. Many programs provide charging at no cost to present a further incentive for

employees to adopt EVs, further supporting adoption by reducing operating costs. Workplace charging also

provides the opportunity to better integrate renewable energy given the alignment between solar
generation and common work schedules. Additionally, enabling widespread managed workplace charging

will allow for significant EV load without driving peak demands.

Installing EV charging at workplaces can also provide credits towards green building certifications such as

the Leadership in Energy & Environmental Design (LEED) program. The U.S. Department of Energy's

Alternative Fuels Data Center provides detailed information on workplace charging program design
corl$ideration$9?

91Load sharingchargers allow site hosts to install a greater number of charging ports than would otherwise be permitted based on
the sites capacity (e.g., the service panel or transformer) by automatically sharing power across charging ports. This can reduce the
maximum power available to any one charger (when necessary) but enables o greater total number of charging ports.

92 See sections 3.1.3and 3.1.4 for o discussion of the VW settlementfunds and related Electru'y America charging infrastructure
program, respectively.

9a U.5. Department of Energy Alternative Fuels Data Center, "Workplace charging for Plugln Electric Vehicles/Available at:
https://afdc.eneray.qov/fuels/electricitv charoinu worknlace.html.

65Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

As discussed in Appendix A section 8.1.7, the longterm effects the ongoing COVID~19 pandemic may have

on transportation patterns remains unclear. This pandemic has drastically altered the commute and work

patterns for many, and to the extent that remote work becomes a lasting pattern for many, workplace

charging programs may have less potential than previously believed. However, utilization of such programs

will likely remain valuable for the reasons discussed above.

5.3.7.4 EV Ready Building Codes

The EV Infrastructure and Programs & Partnerships working groups identified EV Ready building codes as

an important state and/or local government initiative which can support further deployment of charging

stations. Typically structured as a requirement that new construction (residential, commercial, or both)

include service panel capacity or, at times, charging stations themselves, this initiative takes advantage of

the cost savings from planning for EV charging at the point of construction, rather than through costly

retrofits at a later date. As noted by the Programs & Partnerships working group, at least one jurisdiction

in Arizona, the City of Flagstaff, already requires this (see brief description in section 3.4).

5.3.7.5 State and Local Guidance and Mandates

95

There are a variety of initiatives that the state of Arizona and/or local governments can undertake to

support further deployment of charging infrastructure. The EV Infrastructure working group documented

state (or local) TE plans, state guidance for local permitting authorities (e.g., through a permitting
handbook), EV ready building codes (discussed above in section 5.3.7.2), regulatory and policy workshops,

and setting TE goals.' At a regional level, the group recommends that Arizona join other states in creating

an EV charging corridor by expanding the REV West MOU and, importantly, ensuring that the state's Native

American communities are included in this process.

The Programs & Partnerships working group recommends the state enact open access and interoperability

legislation to support both uniformity in charging types and straightforward payment processes that
together ensure a seamless charging experience. The group also recommends that Arizona enact right-to-

charge legislation to ensure that homeowners and businesses cannot be prohibited from installing
additional charging infrastructure at their properties.

Grid Planning & Capacity Needs5.3.8

Addressable Gap: Insufficient planning for EV load growth and impacts this will have on the electric grid.

Potential Actors: Utilities; thirdparty EVSPs; transit agencies; and fleet operators.

Without advance planning the growth of TE in Arizona will drive up electric grid costs by requiring significant

grid upgrades. This barrier is also an opportunity, however, as both managed charging and proactive siting

of EV charging infrastructure can mitigate these costs while also enabling further integration of renewable

energy.

5.3.8.1 Utility Pilot Programs to Understand Grid Impacts

Pilot programs are critical to gaining a better understanding of the impacts that growing EV load will have

on utility systems. APS and TEP are already engaging in such programs, which will provide valuable data on

customer charging patterns, utilization rates and distribution system impacts. EV charging will be provided

94 A statewide TE goolforArizona is discussed in the preceding chapter, beginning on page 79.

as See section 3.2 for discussion of the Regional Electric Vehicle (REV) memorandum of understanding (MOU).
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across a variety of different locations (e.g., workplaces, multifamily dwellings, etc.) at both Level 2 and DCFC

sites. Future programs will be informed by the learnings from these pilots. Additionally, pilot programs

could be expanded to include partnership with thirdparty EVSPs, transit agencies, and fleet operators,

allowing for shared learnings between the participants.

5.3.8.2 Vehicle to Grid Pilot Programs

The Vehicle Grid Integration working group identified vehicle to grid technology as a "nascent area that

could evolve into a key part of a clean energy future for Arizona," without clearly viable programscale

opportunities today. Accordingly, the group recommends that pilot programs be explored in the next

several years to develop a better understanding of the opportunities, barriers, and mechanics of such

programs. Specifically, the group recommends consideration of EV applications with long dwell times (i.e.,

long stints parked in one location) and relatively short commute distances. Examples include school buses

- which could offer grid management opportunities based on set operating hours, given the predictable

schedule of these buses -and residential customers with on~site solar generation - who can take advantage

of the combination of EV batteries and onsite solar to optimize use of locallygenerated carbonfree
electricity.

5.3.9 Electricity Rate Design

Addressable Gap: Some electricity rate designs discourage further adoption of EVs or represent a missed

opportunity to direct EV charging to lowcost and no- or low~carbon times.

Potential Actors: Utilities; thirdparty EVSPs.

5.3.9.1 Design Electricity Tariffs for EV Charging

Many of the working groups identified electricity rate design as an opportunity area for promoting TE. This

is applicable both for LDVs - largely through EV-specific TOU rates that incent off-peak charging - as well

as for MDVs, HDVs, and third-party EV service providers. For the nonLDV segments, managing demand

charges is a critical component of enabling affordable EV charging given the high charging capacity required

for larger EVs such as trucks and buses. EVSPs experience a similar concern with demand charges, especially

those providing DC fast charging services. At low utilization rates (i.e., low capacity factors), public charging

stations which are assessed demand charges present a challenging business model.

The Vehicle Grid Integration working group recommends that Arizona strive for the majority of EV loads to

be managed in some form (TOU rates, demand response (DR)) by 2030 to limit the impacts on grid capacity

needs and to maximize the benefits of charging during lowcost, low- or nocarbon hours. The group
specifically recommends a flexible approach to TOU rates be taken by the utilities, which can evolve over

time. Peak periods and times of low-cost renewable generation will evolve with the changing electricity

resource mix the utilities have committed to over the coming decade and beyond, and TOU rates (as well

as DR programs) will need to accommodate this shift in order to maximize the benefits of lowcost and

increasingly carbon-free electricity.
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6. Establishing a Statewide Transportation Electrification Goal and

Planned Utility Support Initiatives

Setting TE goals helps to align the many involved parties around a desired outcome. In this Phase II TE Plan

process there has been discussion around what an appropriate goal should be, with a focus on establishing

a 2030 target for the number of EVs on the road statewide.

6.1 Arizona 2030 Statewide EV Goal

APS and TEP support establishing a statewide EV goal for their respective service territories, which most of

the working groups have recommended as a key outcome of this process."@ It is important to clarify that

these goals are intended to help accelerate the current rate of EV adoption and are distinct from statewide

or utility-based EV forecasts which aim to chart the likely adoption trajectory given data available today.

Table 16 provides a breakdown of the proposed statewide 2030 EV goal by vehicle segment and utility.

Table 16. The statewide 2030 EVGoals proposed by APSand TEP

Vehicle Segment

TEP

2030 EV Goal (Vehicles on the Road)

_ _
APS State

450,000

1,450

290

525

95,000

545

110

200

Electric Light Duty Vehicles

Electric Medium Duty Parcel Delivery Trucks

Electric Transit Buses

Electric School Buses

1,076,000

3,830

785

1,425

The proposed 2030 goal is aligned with the medium adoption scenario modeled in the CBA. For personal

LDVs the medium scenario was derived from a Rocky Mountain Institute (RMI) study which concluded that

reaching 50 million electric LDVs across the U.S. by 2030 would result in sufficient emission reductions to

maintain global climate change below 2° C. This nationwide goal was scaled to Arizona using vehicle

registration data resulting in just over one million electric LDVs on Arizona roads by 2030. For other vehicle

segments the medium scenario is the mid-point between the low and high adoption scenarios. The low

scenario represents a business-as-usual case, while the high scenario for non-LDV vehicle segments was

based on the National Renewable Energy Laboratory's (NREL) Electrwcation Future Study as described in

the CBA chapter.

The statewide goal has been scaled to APS and TEP using trends from prior EV adoption forecasts, which

were based on demographic data, existing EV adoption, and programs and initiatives in each service

territory.

Achieving these goals will require meaningful action and engagement from different TE stakeholders,

including APS, TEP, and other electric utilities, as well as state government agencies, municipalities, transit

agencies, fleet operators, third-party EV charging providers, and others. As documented in Chapter 5, the

working groups have provided a number of insightful and actionable recommendations for these different

groups. This chapter focuses primarily on the initiatives that APS and TEP plan to undertake to support the

56For more information on the specoWc recommendations from each working groupsee Appendix C:Working Group Reports
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statewide goal, but it is critical to understand the role that other groups must also play to achieve these

targets.

Importantly, SRP has also committed to an ambitious EV target within its own service territory. In 2019,

SRP's Board of Directors approved a goal to support the enablement of 500,000 EVs in its service territory

and manage 90 percent of EV charging by 2035. This commitment from one of the other large electric

utilities in the state - and the initiatives SRP is undertaking to support its 2035 target - is a great example

of the engagement required from other entities in order to achieve the statewide goal proposed in the

Phase II TE Plan.

6.2 APS and TEP Initiatives

In order to support the statewide goal, APS and TEP are engaged and plan to engage in a number of activities,

many of which align directly with the recommendations from the working groups summarized in Chapter

5.

Table 17. Summary of Ongoing or Planned APS and T§P TE Initiatives

Barrier APS Initiatives TEP Initiatives

+

Lack of Collaboration
+ +

Continued engagement in
industry events and collaborative
working groups
Planned hosting of regular TE
Collaborative meetings with
stakeholders

+ Continued engagement in
industry events and collaborative
working groups
Planned hosting of regular TE
Collaborative meetings with
stakeholders

++Inequity in TE

Planning

Planned hosting of regular TE
Collaborative meetings with
stakeholders

Planned hosting of regular TE
Collaborative meetings with
stakeholders

Education &

Outreach

+ EV marketing plan
+ Customer Toolbox
+ Residential EV Calculator
+ Fleet Conversion Planning Tool
+ EV Infrastructure Cost Estimation

Tool
+ Employee EV program and fleet

electrification

+ Participation in events
throughout Arizona

+ Planning additional events for
post-COVID timeframe

+ APS Marketplace; Improving APS
EV website

+ Take Charge AZ (L2 & DCFC
installation & ownership)

+ + TEP Owned Public DCFC
+ Smart EV Charging pilot

Take Charge AZ (L2 & DCFC
installation & ownership)

Access for

Underserved

Communities

+
Insufficient Charging

Infrastructure

+ Smart Home EV pilot
+ Smart School EV & EE pilot
+ Smart EV Charging pilot
+ EVreadiness incentive

Take Charge AZ (L2 & DCFC
installation & ownership)

+ New EV pre-wire incentive
+ TRU & electric forklift incentive
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Grid Planning &

Capacity Needs

+ 5yr Strategic EV Roadmap
+ EV penetration study
+ Charging siting forecasts
+ System cost benefit analysis
+ Load management platform

+ EV adoption forecasting
+ Charging analysis
+ DCFC screening
+ Load forecasting using residential

EV charging data

Electricity Rate

Design

+ TOU rates & EV rate discount
+ Stand Alone EV & Submeter EV

rates

+ EV rate evaluation for APS or
EvSp-operated charging sites

+ TOU rates for residential EV
customers

APS Initiatives6.2.1

6.2.1.1 Take Charge AZ

Take Charge AZ is APS' flagship EV pilot program, through which the utility is installing and owning Level 2

EVSE (charging stations) at a variety of locations including businesses, government agencies, nonprofits,

and multifamily properties. APS is also deploying DCFC in strategic locations near highway corridors. APS

launched the Take Charge AZ program in May 2019 and anticipates deploying over 200 plugs through 2021.

This estimate is informed by recent research on EV growth and the required charging capacity required to

meet this need in a cost-effective manner (described in further detail below).

L2 Program:As of December 31, 2020, APS received 130 valid applications from customers interested in L2

EVSE, of which 42 are energized, 33 are in one of three final stages of completion, and 55 are in preliminary

stages. These stations are located across APS territory, including Avondale, Bisbee, Chandler, Cottonwood,

DeweyHumboldt, Flagstaff, Florence, Goodyear, Holbrook, Peoria, Phoenix, Prescott, Prescott Valley,

Scottsdale, Sedona, Show Low, Surprise, and Yuma. The majority of these applications are for EVSE at sites

that will provide workplace charging. APS is currently partnering with three different providers of EVSE -

ClipperCreek, Charge point, and EV Connect (selected through a competitive bidding process) - which allows

customers to choose the equipment option which best suits their needs.

DCFC Program: APS and Electrify Commercial (a division of Electrify America) have partnered together on

the DCFC portion of the Take Charge AZ program. Working together, APS and Electrify Commercial will

install five new DCFC stations within APS service territory. These sites include Show Low, Payson, Prescott,

and Sedona. APS will design the charging sites with future EV growth and technology advancements in mind

to accommodate higher capacity batteries anticipated in future EV models and install multiple charging

units to service multiple EVs at one time.

In addition to directly supporting EV adoption through these EVSE installations, APS will gain valuable

insights and expertise in the EV charging space by collecting data from the pilot installations. APS plans to

collect data from the pilot charging locations for five years. The program is already providing valuable

insights, for example:

+

+

+
+

Some prospective workplace charging site hosts would like their charging units to be available to

the public rather than only to employees.

Some prospective site hosts have emphasized a desire for networked chargers that will allow them

to accept payment from endusers (rather than providing charging as an amenity).

Upgrade and construction costs vary widely across sites based on existing infrastructure.

Site hosts appreciate the simplification of the turnkey charging installation process.
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6.2.1.2 EvRat es

APS is currently evaluating rate tariff designs with stakeholders to support the unique electricity usage of

DCFC stations and has submitted a proposed third-party pilot rate rider in the current rate case. At the

residential level, the existing Saver Choice Max rate is the ideal rate for EV drivers, with the lowest offpeak

rate to encourage overnight charging.

6.2.1.3 Education and Outreach

APS participates in EV events throughout the state, providing customers with information on the Take

Charge AZ Program, as well as general information on EVs. During the COVID-19 pandemic, these events

have been virtual. In-person gatherings are being considered once COVID19 restrictions relax. APS is also

improving the EV content on aps.com and the APS Marketplace to help customers a) understand if they are

on the best service plan for EV ownership, and b) navigate to guides to EV charging and new EV models that

are available through the APS Marketplace.

6.2.1.4 Industry Collaboration Initiatives

APS is a member of the Electric Drive Transportation Association, Smart Electric Power Alliance's EV

Working Group, and is on the board of the Valley of the Sun Clean Cities Coalition. APS is also a member of

the Electric School Bus Coalition, The American Council for an Energy Efficient Economy (ACEEE) EVs in LMI

Communities working group, as well as the Alliance for Transportation Electrification (ATE). APS also

participates in the Electric Power Research Institute (EPRI) electric transportation program and the National

Electric Transportation Infrastructure Working Council, which brings together experts from the utility and

automotive industries to share knowledge, develop standards, and learn about the latest in EV technology.

6.2.1.5 Research Initiatives

In addition to the pilot program and planned EV rates detailed above, APS has been conducting several in-

depth research initiatives to develop a comprehensive understanding of both the opportunities and the

impacts to be expected from TE in its service territory. This research has been undertaken in collaboration

with Guidehouse Consulting (Guidehouse) and has focused on three key questions:

What level of EV adoption should APS anticipate in its service territory?

What charging network will be needed to support this adoption?

Where in this network should DCFC installations be located to address gaps and create a robust EV

charging system?

EV Adoption Forecast: APS and Guidehouse conducted forecasting of EV adoption in APS service territory

through 2038 for planning purposes. As described in section 4.2.2, this adoption forecasting served as the

basis for the Low adoption scenario modeled in the CBA and Air Quality analyses E3 conducted for the Phase

II TE Plan. APS and Guidehouse estimate that the number of light-duty EVs in APS's service territory will

increase from around 10,000 vehicles in 2018 to between 200,000 and 650,000 by 2038. This upperbound

estimate equates to approximately 1.5 million EVs statewide in 2038 and assumes that consumer
awareness and preferences for EVs will increase significantly in the nearterm. The base case scenario of

approximately 250,000 LD EVs in APS's service territory by 2038 represents a 25fold increase in EVs relative

to 2018, indicating that even in the absence of more aggressive market transformation, significant growth

in this market will occur over the next two decades.

Charging Analysis: APS and Guidehouse have also conducted a charging station siting analysis to identify

optimal EVSE locations that meet the need forecasted through EV adoption modeling. Different EV adoption
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scenarios and objective functions (e.g., minimizing the number of charging facilities or maximizing the

covered range) provide a spectrum of potential charging network outcomes and configurations.

DCFC Screening: As part of the charging analysis, APS and Guidehouse evaluated the existing DCFC charging

network and modeled growth in DCFC charging needs over the study period under different scenarios. The

analysis showed that there are currently 157 DCFC ports at 29 locations in APS service territory. To serve

the 2038 EV vehicle forecast in the Base Scenario, 650 public DCFC ports would be needed. To support the

2038 EV vehicle forecasts in the Market Transformation Scenario (which estimates 650,000 EVs in APS

territory by 2038), 1,700 public DCFC ports would be needed. In addition to providing a perspective on

anticipated charging needs, this evaluation identified the highestpriority DCFC sites required to address

gaps in coverage to provide a complete DCFC corridor charging network within APS territory. APS will

incorporate the identified highpriority sites into the DCFC portion of the Take Charge AZ program.

Residential Load Shape Data: APS is working with EnelX to evaluate residential load shape data from EnelX

home charging stations. This information is being used to develop load forecasts, localized distribution area

forecasts, and potential benefits from load management efforts.

6.2.1.6 Demand Side Management Plans

In addition to the EV initiatives described above, APS included an EV charging demand response program

in its 2020 Demand Side Management (DSM) Plan filed with the Acc. This plan has been approved, and APS

is moving forward to selecting a vendor and completing program design. The plan will work with individual

EV owners to gather EV charging behavior data and to encourage off-peak charging to manage peak load.

APS is also working with EnelX to gather data on how EV owners charge their vehicle. This data will help

APS understand EV charging behavior and opportunities for different load management strategies.

EV Pre-Wire program: In its 2020 DSM plan, the ACC has approved a homebuilder incentive for residential

new construction. The program offers $100 per home constructed with prewiring to enable L2 EV charging.

Standby Truck Refrigeration and Electric Forklifts: In the approved 2020 DSM plan, APS will add standby

truck refrigeration and electric forklifts as new electrification measures to be included as part of the Non-

residential Large Existing Facilities and New Construction program offerings. Refrigerating trucks using

electric power rather than idling diesel engines when at truck stops or distribution facilities improves local

air quality while also reducing fuel costs. APS proposes offering incentives of up to $750 per docking bay

for eligible, newly installed electric conversion units. Replacing diesel- or propanepowered forklifts with

electric units similarly improves local air quality and reduces operating costs, including an additional benefit

of decreasing the need for ventilation by removing internal combustion (and the related emissions) from

indoor spaces. APS proposes an incentive of up to $1,250 per new electric forklift or per conversion of

existing internal combustion forklift to an electric version.

Residential EVSE rebate: In its 2021 DSM plan currently in front of the commission, APS has proposed

rebates for certain residential smart chargers.

6.2.1.7 APS Marketplace

The APS Marketplace allows customers to view a variety of EVs and make comparisons with other types of

vehicles. This Marketplace also helps customers identify optimal charging stations and even purchase them

from the website. Future capabilities will include test drives and advisory services for installing home

charging stations in the interest of furthering education and awareness of EVs.
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6.2.2 TEP Initiatives

TEP has forecasted that under current programs and initiatives the number of EVs in its service territory will

increase from under 4,000 in 2020 to between 27,000 and 52,000 by 2030."' In anticipation of this increase,

TEP is significantly ramping Up its TE initiatives in recognition of the value that EVs can bring to its customers

and to Arizona as a whole. The company is working to implement a number of TE programs that were

approved by the ACC in February 2019.98 These initiatives include residential and non-residential EV

programs, education and outreach activities, employee incentives, and investments in EV infrastructure.

Most significantly, at the beginning of 2020, TEP developed a 5Year Strategic EV Roadmap, included in

Appendix F, which outlines the strategy for TEP to be a leader in Southern Arizona's effort to electrify

transportation by leading by example, empowering customers, balancing economic impacts and supporting

the environmental and health benefits of TE.

The 45+ actions and initiatives outlined in the roadmap are driven by four opportunity areas:

+

+

+

+

Partnerships and collaboration: Initiatives that foster collaboration across utilities, third parties,

and partner organizations to align electrification efforts.

Supportive policies and incentives: Initiatives that promote policies supporting EV adoption (e.g.,

high-occupancy vehicle lane access, building codes, rate design, incentives).

Consumer awareness and education: Initiatives that empower customers in their EV purchasing

decisions through targeted education, actionable tools, and increased awareness.

Charging infrastructure deployment: Initiatives that encourage coordinated EV infrastructure

planning and accelerate deployment.

6.2.2.1 Commercial EV Programs

Smart EV Charging Pilot Program: TEP's Smart EV Charging Pilot Program aims to engage early adopters,

provide customers with trusted information and reduce barriers to adoption through technical and financial

assistance. The program is available to commercial businesses, multi-family complexes and non-profit

customers that purchase and install EV charging ports at their location. The program, which officially

launched in May of 2020, has a goal of activating 360 ports within TEP's service territory. The program

provides a business or workplace with a rebate of $4,500/Level 2 port and $24,000/Level 3 (DCFC) port.

Multifamily dwellings and non-profits have a slightly higher rebate for level 2 ports of $6,000/L2 port.

Additional financial support is provided for projects located in disadvantaged communities. As of January

30, 2021, 19 projects have been approved, representing 114 ports, of which 104 are L2 and 10 are DCFC.

Smart School EV & EE Pilot Program: This program aims to provide electric vehicle chargers and energy

efficiency measures and grants for schools within TEP service territory. Through solicitation letters, TEP

qualified and ranked schools based on their current EV plans and future infrastructure. There is currently

one school with a project under construction.

6.2.2.2 Residential EV Programs

Smart Home EV Pilot Program" TEP offers owners of existing homes rebates covering up to 75 percent of

the cost of installing EVSE. Customers installing a qualified twoway communicating Level 2 EVSE unit can

receive up to $500, while installations of oneway noncommunicating Level 2 EVSE units are eligible for up

91 Guidehouse Consulting, TEP Electric Vehicle 5year Strategic Roadmap, February 21,2020.

98 Arizona Corporation Commission, "Decision No. 77085," February 20, 2019.

as Tucson ElectricPower "EV Rebates. " Available at:httos://www.teD.com/evrebates/.
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to $250. Rebate recipients are required to enroll in and remain on a TEP TOU rate for at least two years.

Over 40 homes took advantage of this program in 2020.

EV Readiness: TEP is also promoting EV adoption among new home buyers by working with builders to

make new construction "EV Ready" through prewiring for EVSE. Currently incentives of $100 per home are

offered to builders. Three homebuilders have signed contracts representing over 50 new homes that will

be built to the program specifications.

6.2.2.3 Rates

Residential: TEP offers several pricing plans for owners of battery and plugin hybrid electric vehicles. Under

these plans, customers can reduce their energy bills by charging their EV during super offpeak hours and

shifting the majority of their energy usage to off-peak hours.

+

+

Residential TOU rates for EV customers: These plans, Time-of-Use and Demand Timeof-Use,

provide EV customers a 5% discount on a portion of their bills during off-peak periods,"'" aiming

to incentivize charging during times of lower system demand.

Residential Super Off-Peak Time-of-Use Electric Vehicle and Residential Demand Super Off-Peak

Timeof-Use Electric Vehicle: These rates, approved by the ACC in July of 2019, are structured to

incentivize EV charging during offpeak hours. They incorporate a Super OffPeak period (10 p.m.

to 5 a.m. in both Summer and Winter) priced one cent lower than the non-EV Off-peak period, and

also include an Off-Peak "buffer" period between the On-Peak and Super Off-peak periods, that

buffer is intended to protect EV customers from inadvertently paying On-Peak prices when

beginning to charge their EVs prior to the start of the Super Off-peak period.

Commercial: TEP has also developed two commercial EV rates currently under consideration by the ACC.

+

+

Stand Alone Electric Vehicle Charging: This rate, once approved, will be available to customers

installing separately metered DCFC chargers and is designed to encourage charging at offpeak and

Super Offpeak times. This rate limits demand charges by creating a tiered pricing structure.

Submeter Electric Vehicle Charging: This rider, once approved, will be available to general service

customers on a TOU rate who sub meter their EV charging stations. Discounts are provided to

customers that charge during Super Off-Peak periods.

6.2.2.4 Education and Outreach

Marketing: TEP has developed a marketing plan around its EV initiatives ranging from quarterly residential

and commercial newsletters, social media campaigns, strategic ad placement, and community speaking

engagements. While many inperson events have been delayed due to COVID, TEP has plans to work with

dealerships, community and business organizations, schools, and local jurisdictions to cross-market their

EV initiatives.

Customer Toolbox: To assist both residential and commercial customers in the TE decision making process,

TEP developed a Residential EV Calculator and a fleet conversion total cost of ownership tool; and TEP and

Guidehouse developed an EV Infrastructure Cost Estimation Tool.

tooThe 5% discount for EV customers during offpeak periods applies to the Base Power and Purchased Power and Fuel Adjustment
Clause charges.

74Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

+

+

+

Residential EV Calculator:"" This online tool allows residential customers to consider costs and

potential savings of switching from an ICE vehicle to an electric vehicle. It provides customers the

ability to compare EV options and make informed decisions based on driving habits, home
electricity use, and available tax credits and incentives. Since March of 2020, the calculator has

been used by over 640 unique customers.

Fleet Conversion PlanningTool: This tool, developed in collaboration with West Monroe Partners,

provides account managers with a total cost of ownership calculator to assist fleet customers with

their electrification plans. The tool provides an easily digestible snapshot of upfront costs, long

term savings, environmental benefits, and return on investment. This tool has been used with

some of the largest fleets within their service territory as well as TEP's own internal fleet.

EV Infrastructure Cost Estimation Tool: Guide house and TEP developed this tool to provide

customers with a rough order of magnitude estimate of infrastructure costs to execute their EV

charging plans. The tool considers site specific conditions and inputs from the customer to
estimate both customer and TEP infrastructure costs.

Industry Collaboration Initiatives6.2.2.5

TEP is heavily involved with a number of organizations that are working on different aspects of TE. These

include but are not limited to: Alliance for Transportation Electrification (ATE), Clean Cities Coalition, Smart

Electric Power Alliance's EV Working Group, Forth, Peak Load Management Alliance, Open Charge Alliance,

Association of Energy Services Professionals, EVCX CS Week, and Edison Energy Institute Fleet Electrification

Working Group.

6.2.2.6 Research Initiatives

To have a more robust understanding of EV usage, adoption rate, EV charging grid impacts, and
opportunities, TEP and Guidehouse embarked on two studies.

EV Penetration and Baseline Study: As described in section 4.2.2, this adoption forecasting served as the

basis for the Low adoption scenario modeled in the CBA and Air Quality analyses E3 conducted for the Phase

II TE Plan. The penetration and baseline study also provided TEP with a more detailed depiction of EV usage

in its service territory, helping to inform and better target programmatic offerings. The study provided:

+

+

+

A 20year plug-in EV adoption forecast at the census tract level for LD, MD, and HD vehicles within

the TEP service area.

Charging siting forecasts by use case, technology (L1, L2, DC), and ownership at the aggregated

census tract level.

Estimates of annual energy and load impacts associated with Lo, MD, and HD EV charging at the

census tract level.

System Cost Benefit Analysis: The cost benefit analysis provides a tool in assessing the cost-effectiveness

of EV charging infrastructure projects on a casebycase basis. The insights provide TEP a better
understanding of the value different types of EVSEs provide to the system and is helping to inform which

TE initiatives present the best opportunities for its customers.

TEP plans to acquire a Load Management Platform, allowing for management of many distributed energy

resources (DER), inclusive of EVSE. This will allow TEP to more effectively manage loads and resources to

101Tucson Electric Power "EV Rebates." Available at: https://tev.wattDlan.com/ev/.
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optimize the system, and gain experience in this area in anticipation of the growing EV adoption in coming

years. Additionally, this will help to unlock the benefits of other EV offerings being implemented by
providing enhanced monitoring and management capabilities. An RFP for this effort will be released in Q2

of 2021, with ramp up of the platform anticipated in early 2022.

6.2.2.7 EV Project Highlights

Transit Electrification: Sun Tran, the public transit operator for the Tucson metropolitan areas, has made a

commitment to add electric buses to its fleet. One leased electric bus has been in operation for nearly one

year. In collaboration with TEP, Sun Tran was able to secure grant funding for an additional ten buses, five

by April of 2021 and five more by April of 2022. TEP will continue to support the expansion of this fleet by

assisting with installation of EVSE and related infrastructure. In 2020, TEP'sefforts with Sun Tran focused

on assisting with RFP development, site planning for future growth, identification of future funding
opportunities, total cost of ownership calculations, and optimization of infrastructure usage. After 2022,

Sun Tran plans to electrify 810 buses annually.

Pima County Support: Pima County has made an ambitious commitment to fleet electrification. The County

will purchase up to 40 EVs annually to reach its goal of electrifying all 150 sedahs by 2023. By the end of

fiscal year 2025, the County expects its fleet will also include 154 electric lightduty trucks. TEP will support

the County with technical assistance and financial incentives as appropriate under its Smart EV Charging

Pilot Program.""

TEP Employee EV Program and Fleet Electrification: As part of TEP's efforts to lead by example, TEP has

initiated an experience-based employee EV program. The program also has vehicle purchase incentives to

help reduce the upfront purchase costs. COVID19 restrictions have paused the roll out of this program but

all policies have been developed and the program is scheduled for launch once the workforce returns to

the office.

TEP Owned Public DC Chargers: TEP headquarters building is located in downtown Tucson near mixed-

income neighborhoods. The downtown area lacks DC chargers and has a limited number of L2 chargers. TEP

decided to install two DC chargers along the public right-of-way outside of its building to create a highly

visible, complimentary fast charging station.

6.2.2.8 UNS Electric

In January 2018, TEP's sister company UNS Electric (UNSE) filed an amendment to its DSM Implementation

Plan proposing several TE initiatives. The plan, which has not yet been approved, is reflective of UNSE's

proposed work to support EVs. While at the beginning planning phase, UNSE is also working on an EV

Strategic Plan for its service territory.

6.3 Metrics to Track Progress

In order to assess progress towards the proposed statewide EV goal for their respective service territories,

APS and TEP plan to track various metrics related to specific EV programs. Specific metrics will be developed

alongside various TE programs and initiatives as appropriate and will depend on data availability and

available budget and resources. Example metrics are listed below that may be valuable to understand the

impact of TE broadly, though only a subset of these may be suitable for utilities to track and monitor while

101 Tucson Electric Power 'Smart EV Charging Program. " Available at:https://www.tep.com/smartevcharqinaDroqram/.
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others may be more appropriately tracked by other TE stakeholders. See Table 18 for a list of example

metrics.

Table 18. Example metrics that could be used to track progress of if, Actual utility metrics will depend on data
availability, budget, and available resources and will be developed alongside programs and initiatives.

Metric Type Target

+ Public EV charging stations and plug counts, both statewide and within APS
and TEP service territories.

Customers enrolled in EV or TOU rates.

Customers enrolled in residential and commercial EV programs.

Ratio of DCFC stations to battery electric vehicle adoption.

+
+
+
+ EV models available to Arizona residents compared to total EVs available in

the United States.
Participation

+ Individuals and organizations attending and engaging in ongoing TE
Collaborative meetings.

Number of municipalities that have incorporated TE into their fleet(s).

Summary of ongoing EV pilots and programs in each service territory.

EV program budgets by program category.

+
+
+
+ Insights drawn from customer experience and program performance,

including customer surveys and Customer Effort Score results.

+
Environmental

+

Estimated Carbon and NOx emission reductions resulting from EVs and TE
programs.

Ozone attainment status by county.

+ Geographical distribution of program participants and infrastructure
investments by census trac.

Economic Fuel cost savings realized relative to conventional transportation fuels.+

+ Aggregated customer load profile data for comparisons of the impact of
different pricing arrangements on charging behavior.

Gathering and reporting on these types of metrics will be part of the ongoing collaboration between

Arizona's TE stakeholders, as well as regular updated communications to the Arizona Corporation
Commission. The structure for collecting, reporting and distributing updates will need to be developed, and
APS and TEP anticipate that this will be one of the topics of discussion at the initial TE Collaborative meeting.

However, the following is a suggestion for how this reporting and evaluative process may be conducted:

a) A schedule is recommended for the utilities to update the Commission on its progress towards its

EV adoption and enablement goals.

b) The timeline and programs from each utility should be file in an updated TE plan at least once

every three years as part of each utility's three-year Integrated Resource Plan (IRP) and/or filed in

a separate docket on the same timeline as each utility's three-year IRP.

77Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

c)

d)

Each utility will hold an annual stakeholder meeting for the purpose of convening stakeholders,

soliciting input, providing programmatic updates, and reporting on utility progress toward EV goal

attainment.

Each utility will file an annual report with the Commission that includes detailed programmatic

updates and participation information as well as utility progress toward meeting the metrics listed

in the table below. The utility demand side management reports filed annually with the
Commission should serve as a guide for the level of reporting expected.

Tracking progress across these or similar key indicators will allow APS and TEP - and by extension, the

engaged TE stakeholder community - to ensure that progress towards the 2030 goal is occurring at the

required pace. Should this progress not materialize, additional efforts and initiatives can be put in place to

ensure that the 2030 goal is not jeopardized. Revisiting progress towards this goal on a regular basis -. both

through ongoing collaborative meetings and more formally as part of the future iterations of the statewide

TE plan - will constitute an important part of enabling robust TE in Arizona.
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7. Conclusion

This Phase II TE Plan has demonstrated that TE is progressing due to market and technology changes,

representing a monumental shift for both the transportation and electric power sectors. Momentum for TE

is rapidly accelerating as EV costs decline and increasing numbers of consumers begin to adopt these

vehicles. Encouragingly, EVs can provide significant benefits not only to those purchasing the vehicles
themselves, but also to other electric utility customers and, more broadly, to all Arizonans. These societal

benefits will increase as the electric grid becomes increasingly powered by renewable sources, making EVs

an increasingly cleaner option relative to ICE alternatives.

To realize these benefits, Arizona needs to both address the existing barriers to further EV adoption and to

plan for the anticipated increase in TE, including the impacts this will have on the electric grid. The electric

utilities have an important role to play in both areas, and APS and TEP plan to expand their TE initiatives in

the coming years. However, the electric utilities alone cannot enable robust TE in Arizona, this will require

action on the part of many different entities, including regulatory agencies, policymakers, advocates for

underserved communities, automakers, thirdparty charging service providers, and others. Most of these

entities have actively engaged in the Phase II TE Plan process. These stakeholders have provided insights,

knowledge, and perspectives that collectively describe the key considerations in developing a cost-effective

TE sector in Arizona that can provide benefits to all Arizonans, including historically underserved
communities.

To advance the state toward a thriving and expanded TE sector, APS and TEP support establishing a

statewide goal for the number of EVs on the road by 2030. Specifically, APS and TEP propose a goal aligned

with the Medium scenario modeled in the CBA, composed of the following statewide targets:

Table 19 The statewide 2030 EV Goals proposed by APS and TEP

Vehicle Segment

_ l
2030 EV Goal (Vehicles on the Road)

-APS TEP State

95,000

545

110

200

450,000

1,450

290

525

Electric Light Duty Vehicles

Electric Medium Duty Parcel Delivery Trucks

Electric Transit Buses

Electric School Buses

1,076,000

3,830

785

1,425

While achieving this goal will require the engagement of a diverse set of stakeholders, APS and TEP believe

they have a key role to play in supporting the development of a robust TE sector in Arizona. The utilities are

committed to enabling TE through their ongoing programs, as well as planned initiatives informed in part

by the recommendations of the TE stakeholder group through the Phase II TE process.

The utilities are already offering a variety of TE programs, including education and outreach, EV pricing

plans, pilot EV charging station deployments, and others. APS and TEP aim to expand upon these programs

in the coming years, including through continued collaboration with the many stakeholders who have

engaged in the Phase II TE process.

As requested by many of the stakeholder working groups involved in this process, APS and TEP plan to host

regular TE Collaborative meetings to continue the sharing of insights, priorities, and perspectives around
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how TE should develop. Through such collaboration, Arizona can effectively plan for the coming growth in

EVs and achieve the significant benefits offered by TE for all.
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8. Appendix

8.1 Appendix A: Electric Drive Technology Survey

8. 1 . 1 Light-Duty Vehicles

8.1.1.1 Maturity, Adoption, and Market Size

As suggested by the portion of total vehicles they represent (see Figure 3), electrification of LDVs is by far

the largest opportunity for TE in Arizona. In 2019, BEVs and plug-in hybrid electric vehicles (PHEVs)

collectively represented a small percentage of new LDV sales in the state."" However, EV sales grew every

year from 2011 through 2019, as shown in Figure 23 below. Under strong market transformation policies -

for example, major marketing campaigns, strong consumer preference shift towards EVs, increased light

truck model availability - this population could, alternatively, reach 1.5 million by 2038.

Figure 23. Annual Battery Electric Vehicle and Plugin Hybrid Electric Vehicle Soles in Arizona.'"' 2020 sales were lower
due to the economic impact of COVID19.
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Light-duty EV technology is already in the early market entry stage and is maturing steadily. The market for

EVs remains largely policydriven rather than purely market-driven, so small manufacturing volumes and

ongoing technology development translate into higher costs relative to conventional vehicles. Aggressive

public policies in China, Europe, and the Zero Emission Vehicle (ZEV) States"'* are delivering the expected

market transformation. The value proposition of EVs is improving as rapidly declining battery prices reduce

component costs and the increasing energy density of battery packs extends driving range. EV adoption

103 Alliance of Automobile Manufacturers, "Advanced Technology VehicleSalesDashboard, "2020. Availableat:
https://autoalliance.ora/eneravenvironrnent/advanced-technoloavvehiclesalesdashboard/.2019 data through October, 2019.
Retrieved December 5, 2020.

104 Atlas EV Hub, "Automakers Dashboard," Available at:https://www.atlasevhub.com/materials/automakersdashboard/.

105 Section 177 of the federal Clean Air Act (42 U.$.C. Sec. 7507) permits states to adopt Californias tailpipe emissions standards
instead of the less stringent/ederal standards. Current ZEv$tates in addition to California are Maine, Vermont, Massachusetts,
RhodeIsland, Connecticut, New York, New Jersey, Maryland, Oregon, and Colorado.
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forecasts continue to be revised upward: Both Bloomberg New Energy Finance and McKinsey project that

lightduty EVs will reach price parity with internal combustion engine vehicles by the mid-2020s (see Figure

24 below). Bloomberg has recently reported that certain EV models will be competitive on an upfront

price basis as soon as 2022 without subsidies and when including federal tax credits certain models are

already at or close to price parity.""' Less optimistic forecasts estimate price parity will be reached around

2030.

Figure 24. 8N€Fforecast of upfront EV prices, before incentives, suggests price parity with ICE vehicles by 2025
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8.1.1.2 Customer Uses for Light-Duty Vehicles

There are four primary customer uses for LDVS, described below. Adoption barriers and grid integration

challenges for each use case are identified and discussed.

Personal vehiclesare owned by individuals or families and account for most LDV sales and vehicle miles

travelled (VMT) today. These vehicles are typically used for commuting, errands, and occasional longer

trips.

106Bloomberg New Energy Finance, "All Forecasts Signal Accelerating Demand for Electric Cars,".luly 1.9, 2017. Available at:
https://about.bnefcom/bloa/forecastssiqnalaccelerotinademandelectriccars/.

:as Bloomberg New Energy Finance, "Electric VenicleOutlook 2019,"Avoiloble at: https://about.bnef.com/electricvehicleoutlook/.

108 McKinsey & Company, "Making electric vehicles profitable," March 2019. Available at:
https://www.mckinsev.com/industries/automotiveandassemblv/ourinsionfs/makinaelectricvehiclesDrofitable.

109 Bloomberg, "Electric Car Price Tag Shrinks Along with Battery Cost/April 12, 2019. Available of:
https://www.bloomberq.com/opinion/articles/2019O412/electricvehiclebattervshrinksandsodoesthetotalcost.
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Networked service vehicles include taxis, limousines, and vehicles affiliated with TNCs like Lyft and

Uber. These service vehicles generally have high VMT, increasing the savings from EVs' lower
maintenance and refueling costs.

Shared vehicles include those in carshare and rental fleets. Trips taken in these shared vehicles are

typically local and short. The brief uses of these vehicles by a large number of individuals provides an

opportunity to increase EV awareness.

Fleet vehicles include numerous public and private vehicle fleets that operate in Arizona, which vary

widely in annual VMT and range of operation. High-mileage fleets are strong candidates for
electrification as the total cost of ownership declines with increased VMT.

8.1.1.3 Charging Infrastructure for Light-Duty Vehicles

All light-duty EVs can charge at AC power using J1772 connectors, which have been standardized in the U.S.

market. Most BEVs today are also equipped with a DC fast charging (DCFC) port. There are three main

standards for DC charging - CHAdeMo (used by Japanese automakers), Combined Charging System (CCS,

used by European and U.S. automakers) and Tesla's proprietary supercharger technology.'" Note that Tesla

owners may also purchase a CHAdeMO adapter. Across Arizona there are currently 154 public Level 2

charging stations hosting 1,376 plugs and 68 DCFC stations hosting 383 plugs.'" Of these, over 100 stations

hosting nearly 400 plugs are operated by Tesla and are, therefore, not accessible to non-Tesla EVs."1

8.1.1.4 Fleet Composition and Market Potential for ZEVs

As of January 2020, Arizona had approximately 4.5 million registered passenger cars, 1.3 million light-duty

trucks, and 200,000 motorcycles (see Figure 1 on page 11).'" Prior to the COVID-19 pandemic, over 75

percent of Arizona commuters were driving alone to work.1/' With increased remote workforce growth in

2020 due to the pandemic this number could change significantly in the coming years.

HEApproximately 70,000 of these vehicles are registered as rental vehicles. A number are also commercial,

government, or institutional fleets. The City of Phoenix, for example, has approximately 2,500 sedans in its

fleet. Northern Arizona University (NAU) has 330 lightduty vehicles and vans, :re and Arizona State
University (ASU) has approximately 680 vehicles in its nonbus fleets.'" The University of Arizona has 1,401

vehicles in its fleet, including light duty vehicles, carts, motorcycles, and other nonbus vehicles. All three

universities are currently investigating the potential for fleet electrification.

In addition, a significant number of Arizona's lightduty vehicles are used to provide rideshare services for

TNCs such as Lyft and Uber. Since TNC drivers do not have to register their vehicles as being used for this

110Driven largely by Nissan's recent decision to switch over to CCS, CHAdeMo appears to be phasing out.

mAtlas Public Policy, "EV Charging Deployment, " updated October 2020.

nz This includes 83 Tesla Level 2 stations hosting 184 plugs and 20 Tesla Superchorger DCFC stations hosting 194 plugs.

113 Arizona Department of Transportation, "MVD Report, " January 2020. These counts include plugin hybrid vehicles.

"" Arizona Department of Transportation, "What Moves You Arizona,"Januory 2016. Available at:
https://ozdot.qov/sites/default/files/2019/08/finoltransportationinorizonoworkinoDuper1 15 2016.pdf.

115 Arizona Department of Transportation, "PointinTime Registered Vehicles By Category, "2019. Available at:
https://apps.azdot.aov/Hles/mvd/statistlcs/reqisteredvehiclesfv19.pdf.

is Data received from NA u, September 4, 2020.

111Interview with ASU, August 25, 2020
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purpose, there is no publicly available information on the number of TNC drivers in the state. An informal

calculation based on publicly available inputs suggests Arizona's TNC drivers could number around 34,000.

This includes drivers that drive fulltime for TNCs as well as those driving parttime around other
employment and commitments. It also includes those using their own vehicles for this purpose as well as

those who lease vehicles through rental services. Although TNC drivers represent a tiny fraction of the total

lightduty vehicles on Arizona's roads, they are promising candidates for electrification. Lyft recently
announced a commitment to 100-percent electrification of vehicles on its network by 2030319 and Uber has

committed to 100percent electric rides in the U.S., Canada, and Europe by 2030.12°Analysis by E3 and by

Lyft also suggests that Arizona's full-time TNC drivers could save money by purchasing EVs,'" as lower

fueling and maintenance costs across their high daily mileage offsets the upfront cost premium of an EV.

Of the approximately 5.7 million passenger cars and light-duty trucks in the state, only 31,572, or 0.55

percent, are plug-in electric (20,637 full battery electric vehicles and 10,935 plug-in hybrids). As described

in the remainder of this Phase II TE Plan, the future trajectory of electrification is dependent on the ability

of stakeholders and policymakers across the state to support EV adoption. E3 modeled a number of

potential lightduty EV adoption forecasts, as described in further detail in Chapter 4.

8.1.1.5 Grid Integration Opportunities and Challenges

As more EVs come online, utilities face the challenge of integrating them proactively and cost-effectively

onto their distribution systems. Both the EVlnfrastructure and the Vehicle Grid Integration working groups

have discussed that while integration of new EV loads could pose an impediment to more rapid EV adoption

it also provides significant opportunities to shift these loads to lower cost, off~peak times of the day

including times of high renewable energy generation.

Personal EVs have so far been largely charged at home. Absent incentives and educational campaigns for

drivers to shift their charging behavior, the average driver is likely to plug into a Level 1 or Level 2 charging

port when returning home from work or school. This means that without incentives and customer
education, residential EV charging will likely coincide with evening distribution system peak loads. However,

if charging can be shifted to workplaces or public locations significantly more load could coincide with high

solar, and offpeak periods.

noThis calculation takes account of the 1.25 million national Uber drivers, Ubers claimed 65 percent share of national TNC rides, the
20 percent of TNC drivers that drive for both Lyft and Uben and Arizonas 2.22 percent of the U.S. population. Sources: Uber, August

2020, "Working Together Priorities to enhance the quality and security of independent work in the United States," availableat
https://ubernewsroomapi.10uacdn.com/wpcontent/uploads/2020/O8/VVorkinqToaetherPriorities.ad[. Uber, February2020,
"2020 In vestor Presentation," available at
https://s23.o4cdn.com/407969754/liles/doc financials/2019/sr/InvestorPresentation 2020 Febl3.pdf.

119Lyft, "Leading the Transition toZero Emissions: Our Commitment to100 percent Electric Vehicles by 2030/'June 1Z 2020.
Available at: https://www.lyft.com/blog/posts/leadingthetransitiontozeroemissions.

no Uber, "Driving a GreenRecovery," September 2020. Availableat: https://www.uber.com/us/en/about/sustainability/.

111 Lyft, "Leading the Transition to Zero Emissions: Our Commitment to 100 percent Electric Vehicles by 2030,"June 2020. Available
at: https://www.lyft.com/b/og/posts/leadingthetransitiontozeroemissions.
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Power levels for public DC fast charging are steadily rising with EV service providers (EVSPs) beginning to

install EV supply equipment (EVSE) with capacities up to 350 kW= .Especially if grouped together in charging

plazas, these largecapacity chargers can trigger distribution system upgrades.

lncentivizing "smart" charging of EVs using TOU rates, telematics devices like Geotab / FleetCarma, or

traditional demand response programs can avoid or delay the need for distribution upgrades, lowering

utility costs and customers' bills. EVs can also provide grid services that increase the reliability of the grid

and assist with renewable integration. For example, workplace charging could provide the ability to absorb

low-cost peak solar generation from the Energy Imbalance Market (ElM), providing cost savings for utilities

that are passed along to customers. Automakers, charging providers, and technology companies are

developing technologies to aggregate individual EVs and fleets to be able to provide grid services, including
system capacity, replacement reserves, regulating reserves, and fast frequency response.

8.1.1.6 Barriers to Adoption

LDVs used in the four customer applications share similar adoption barriers, although they manifest in

different ways.

Education & Outreach: Lack of Awareness and Knowledge of EVs

National surveys have found widespread lack of knowledge of the commercial availability of EVs, purchase

incentives, fuel, maintenance cost savings, charging options, and their ability to meet most people's daily

driving needs.'2*"'"The five working groups independently identified education and outreach as one of the

primary barriers to TE in Arizona (both for LDVs and other vehicle segments). Additionally, as highlighted

by the Equity working group, this barrier can be especially significant for underserved populations, as

educational campaigns and outreach activities often do not fully consider the importance of communicating

specifically to these communities. Appropriate messaging might include, for example, the use of different

media or multi-lingual messages that resonate more directly with specific underserved communities.

Additionally, while appropriate messaging to these communities about EVs (and TE more broadly) is

important, using appropriate messengers is also critical to ensure that education and outreach activities

reach all Arizonans, including and especially those who might not otherwise receive such information.

It is also worth highlighting that the lack of awareness of EVs goes beyond the vehicles themselves. As

described by the EV Infrastructure working group, the supporting technologies, and components which

111 Arizona's first 350 kW charging station went online in March 2019 ata shopping mall in Yuma.

us Utility Dive, "Uncoordinated trouble? Electric vehicles can be a grid asset, but only with planning and investrrvents,".fanuory 31,
2018. Available at:https://www.utilitvdive.com/news/uncoordinatedtroub/eelectricvehiclescanbeaaridossetbutonlv
with/515787/

124 Electruy America, "National ZEV Investment Plan: Cycle 2, " February 4, 2019. Available at:
https://www.eao.aov/sires/nroductlon/files/2019O2/documents/cycle2nationalzevin vestmentplan. pdf.

125 National Renewable Energy Laboratory, Singer, M., "The Barriers to Acceptance of Plugin Electric Vehicles: 2017 Update," NREL
Technical Report: NREL/TP5400 70371. Available at: https://www.nrel.aov/docs/fv18osti/70371.pdf.

116 international Council on Clean Transportation, Jin, L. and Peter, S., "Literature of electric vehicle consumer awareness and
outreach activities," March 21, 2017. Available of: https://www. theicct.ora/sites/defaalt/Hles/publications/consumerEV
Awareness ICCT WorkinoPaper 23032017 vF.Dd[.
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make up a TE system, such as different types of charging plugs or electricity pricing structures, are also

foreign to many consumers, creating an additional hurdle to broad adoption of EVs.

Lack of Suitable Models

Most of the lightduty EVs on the market today are sedans, which meet the needs of many drivers but are

ill-suited for others. For instance, some LDV drivers are only willing to consider purchasing an allelectric

vehicle if it is able to drive 300 miles on a single charge.'2' Additionally, those who prefer trucks or SUVs

currently have limited options. However, automakers plan to begin selling approximately 130 EV models by

2023, with an average BEV range of over 250 miles,"* and 200 new EV models in the next five years (many

of which are anticipated to be SUVs).'"' Notably, the new offerings will include a number of SUVs and

crossovers from both luxury and more affordable brands, as well as several pickup trucks. These are

important developments since SUVs and pickup trucks made up 49 percent of lightduty vehicle
registrations in Arizona in 2018330 Additionally, as flagged by the Equity working group, making a)§'ordable

EVs available to Arizonans will be critical in enabling TE for a broad range of the state's residents that wish

to participate in TE through ownership of their own EV.

Model availability in Arizona may lag that of the ZEV states; however, as automakers have an incentive to

concentrate vehicles and marketing resources in the areas where they face regulatory obligations to greatly

increase EV sales. This ZEV state concern was flagged by multiple working groups, leading to a common

recommendation that Arizona consider becoming a ZEV state to increase model availability and customer

choice.

Insufficient Charging Infrastructure

Insufficient availability of suitable and reliable charging infrastructure is a significant barrier to adoption

across all four applications of lightduty EVs. As highlighted by several of the working groups (EV

Infrastructure, Equity), this is especially true for residents of multi-unit dwellings, including many historically

underserved communities, who often do not have the ability to install charging infrastructure at their
residence.

The EV Infrastructure working group focused largely on this issue in their discussion. The group identified

four primary barrier categories to the further deployment of charging infrastructure in Arizona:
procurement costs, operational costs, soft costs, and utility engagement and information. Procurement

costs include hardware costs (the equipment itself) and the costs of installation. Operational costs include

software and networking fees, ongoing maintenance, and the cost of electricity through utility electric rates.

Soft costs include permitting; securing the required right-of-way and any parking restrictions, and various

compliance costs related to, for example, programmatic requirements or fees related to required
equipment inspections. Finally, the barrier of utility engagement and information includes siting and

127 National Renewable Energy Laboratory Singer M., "The Barriers to Acceptance of Plugin Electric Vehicles: 2017 Update, " NREL
Technical Report: NREL/TP54D070371. Available at: httns://www.nrel.aov/docs/lv18osti/70371.adfl

is Electric Power Research Institute, "Overview of EV Market and PHEV Technology," July 8,2019.

119 International Energy Agency, "Global EV Outlook 2020, " June 2020. Available of: htfos://www.iea. ora/reports/qlobalewoutlook
2020.

no Alliance of Automobile Manufacturers, "Autos Drive Arizona Forward," 2020. Available at: https://autoalliance.ora/invour
state/AZ/.
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interconnection processes as well as a lack of clarity regarding the roles and responsibilities for different

parties in developing publicly funded EV infrastructure projects.

Personal vehicles: To date, most EV purchasers live in single-family residences and do the majority of

their charging at home. A recent FleetCarma study commissioned by Salt River Project (SRP) found that

roughly 75 percent of personal LDV charging takes place at home. However, as pointed out by the

Equity and EV/nfrastructure working groups, home charging is an elusive option for residents of multi-

unit dwellings (MUDs), which are estimated to comprise 30 percent of Phoenix area housing units and

31 percent of housing units statewide.'""1 It is costly and complex to install Level 1/Level 2 in MUDs.1*

Challenges include the cost of upgrades to wiring and electrical capacity and for construction to

accommodate chargers (e.g., trenching if parking is not close enough to electric infrastructure). Other

concerns for building owners are the potential loss of parking spots for other vehicles and how to

allocate ongoing maintenance costs. Limited availability of charging at workplaces (Level 1 or Level 2)

and scarce public DCFC leave both MUD residents and other EV owners without a dependable non

home charging solution.

Even for customers who can charge at home, a robust and reliable network of public chargers,
especially DCFC, is essential to building range confidence and enabling EVs to serve the same needs as

provided by ICE vehicles. Beyond Tesla's private network, Evgo, Blink, and Electrify America currently

have the largest populations of DCFCs in Arizona.'*' While the DCFC network in Arizona has been

growing, this system will need to expand significantly to meet forecasted EV growth. For example, the

recent Guidehouse EV adoption study found that the number of DCFC ports in APS territory will need

to increase four-fold by 2038 in the base adoption scenario and by more than ten-fold in the market

transformation scenario.1" Elsewhere, utilities and/or governments have stepped in to help fill the gap.

Electric taxis and TNC vehicles: Electric taxis and TNC vehicles need access to a reliable and relatively

uncongested network of public DCFCs so they can recharge swiftly and return to service. TNCs report

that their EV growth strategy is to first move into markets with existing DCFC infrastructure that is

sufficiently available to their drivers before potentially investing in or partnering to develop more

dedicated charging stations.

Shared vehicles for personal use: Carshare vehicles are typically used for shortduration, short

distance trips, creating opportunities to recharge at a depot. Rental cars need to be able to recharge

quickly at or near the depot in order to return to service quickly. They also require a sufficiently robust

charging network at destination points (e.g., tourist attractions, resorts, restaurants, retail

131U.S. Census Bureau, "Household Type by Units in Structure American Community Survey 1year estimates," 2018. Available at:
https//censusreporter.orq/data/table/Prob/e=811011&oeo ids=310oOUS38060&primary qeo id=31OOOUS38060.

132bid.

up California Air Resources Board, Waters, D., "Electric Vehicle (EV) Charging Infrastructure: Multu'amily Building Standards," April
13, 2018. Available at: htfns://arb.ca. aov/cc/areenbuildinas/Ddf/tcac2018.pdf.

134 U.S. Department of Energy, "Electric Vehicle Charging Station Locations. " Available at:
https://afdc.enerav. gov/fuels/electricitv locations.html.

135 Novigont Consulting, "Electric Vehicle Adoption Forecast and Charging Station Siting Analysis: Arizona Public Service," October 2,
2019.
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establishments) for rental car companies to put them in their fleets and for customers to be willing to

drive them.

Fleet vehicles: These vehicles mainly need to be able to charge at their depot. Overnight charging is

likely suited for most fleets, although driving patterns vary widely. There may be a need for public

DCFCs to extend the range of vehicles that routinely drive long distances.

Cost Premium Versus Conventional Vehicles

Numerous EV costbenefit analyses, including the analysis conducted for the Phase II TE Plan and described

in Chapter 4, reveal net economic benefits to the average EV driver. However, this is based on total cost of

ownership (TCO) over the vehicle's life rather than on upfront cost. Figure 25 shows the upfront cost

premium remains a barrier even for EVs with lower TCO than their conventional counterparts, given that

TCO requires consumers to factor in charger costs, tax credits, gasoline savings, and electricity prices, which

can be a challenging sales pitch versus the more familiar calculations for ICE vehicles. Additionally, many

currently available EVs are costly luxury makes and models, a point highlighted by the Equity working group

in its discussions of equitable access to EVs. Declining upfront EV costs could help overcome this barrier.

Online calculators that showcase the lifetime savings which can be provided by EVs can also help customers

to look beyond only upfront costs. Both TEP and SRP provide such calculators for their customers."'

136 TucsonElectric Powerand Salt River Project, "Is an electric vehicle right for me ?"Available at: TEP:https://ten.wattnlan.com/ev/
SRP:https://sro.wottDlan.com/ev/.
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Figure 25. Duj'erences in MSRP between EV models and their standard internal combustion enginecounterparts"7
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Introducing EVs into shared and TNC fleets will accelerate availability of relatively inexpensive secondhand

EVs and provide more Arizona residents the opportunity to own one, potentially helping to address the

issue of inequitable access to EV models discussed in detail by the Equity working group. These vehicles are

generally re-sold once they reach a certain mileage, which occurs more quickly for these heavily utilized

fleets than for most private vehicles. This opportunity will expand once automakers begin producing
stripped-down basic models of EVs for such fleets, an option currently available only for conventional

models.

Lack of Dealer Incentives to Sell EVs

Vehicle shoppers' experiences at the dealership may deter them from choosing an EV, especially if they are

not already aware of their availability and advantages. Research shows that car dealerships may perceive a

lack of business case viability relative to conventional vehicles, leading to dealers being dismissive of EVs,

misinforming shoppers on vehicle specifications, and/or omitting EVs from the conversation entirelyJ"""

As described by the Programs & Partnerships working group there is also a perception that dealers may be

131 Developed using data from PG& E, "Compare Electric Vehicles," 2019. Available of: https://ev.nae.com/vehicles.

138 Nature Energy, de Rubens, G., Noel, L., and Sovacool, 8., "Dismissive and deceptive car dealerships create barriers
to electric vehicle adoption at the point of sale, " May 21, 2018.

139 Sierra Club, "Rev Up Electric Vehicles: MultiState Study of the Electric Vehicle Shopping Experience," 2016. Available at:
https://content.sierraclub.ora/evquide/revunevs.
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reluctant to sell EVs as their lower maintenance costs mean less business and profit for their repair shops.

These issues mainly affect purchasers of personal vehicles.

Additionally, as discussed by the Equity and EV Infrastructure working groups, auto dealerships often do

not currently provide sufficient training on the specifics of EVs to their staff, limiting their ability to
communicate with prospective customers about the benefits of EV ownership.

8.1.2 Buses

Bus electrification represents an important medium-term opportunity in Arizona. These vehicles present

distinct challenges from those of the LDV segment given differences in size, usage, and technology maturity,

yet nonetheless represent a market segment which is increasingly ripe for electrification. Discussion of the

opportunities presented by bus electrification was one of the primary topics of the Goods Movement &

Transit working group.

8.1.2.1 Maturity, Adoption, and Market Size

Buses come in many shapes and sizes but fall generally into four categories: Transit, Tourist, School, and

Shuttle. Both transit and shuttle e-buses have reached the commercial stage.

141

China has led with aggressive electrification of its transit fleets. For example, Shenzhen has electrified its

entire fleet of over 16,000 busesft" Transit e-bus manufacturing has also been historically dominated by

Chinese firms, but competition from U.S. and European manufacturers is growing: all major North American

bus makers are producing fullsized battery-electric transit buses and over 25 different models are now

available in the U.S. Almost every state has a transit agency that owns an e-bus thanks to federal grants

and VW settlement funds. California has mandated that all transit bus fleets become zero emissions by

2040 and will require all transit buses purchased in 2029 and beyond to be BEVs or fuel cell vehicles (FCVs).1"

As transit agencies across the country increasingly adopt electric buses, Arizona will be able to learn from

their experiences with new technologies."5 Pilots within Arizona will also provide valuable information

given the state's unique climate and the associated impact on electric bus operation.

In many parts of the country electrified transit buses already offer TCO savings over diesel and compressed

natural gas (CNG) buses. Bloomberg New Energy Finance predicts electric buses will reach upfront price

parity with diesel buses by 2030,1"1 and Guidehouse expects electric buses to comprise 27 percent of new

140 World Resources Institute, "How Did Shenzhen, China Build Worlds Largest Electric Bus Fleet?" April 4, 2018. Available at:
httns://www.wri.ora/bloa/2018/o4/howdidshenzhencnincrbuildwor/dsIaroestelectricbusf1eet.

20 Funding Plan for Clean Transportation Incentives," Appendix D,
transportationinvestmentsandair

141 California Air Resources Board, "Proposed Fiscal Year 2019
September 20, 2019.Available at:https://ww2.orb.co.qov/ourwork/proaroms/lowcarbon
quolity improvementaroaram/low1 .

142California Air Resources Board, "California transitioning to allelectric public busfleet by 2040, " December 14, 2018. Available of:
https://ww2.arb.ca.qov/news/californiatransitioninaallelectricpublicbus-fleet2040.

143 For example, in late 2018 CAR8 approved a regulation mandating that Californias transit agencies transition to 100 percent zero
emission bus fleets by 2040. Other cities and transit agencies have also committed to zeroemission transit bus fleets, including New
York City and King County Metro (Seattle).

1aa Bloomberg New Energy Finance, "Electric Buses in Cities: Driving Towards Cleaner Air and Lower CO2/April 10, 2018. Available
at: https://about.bne£ com/bloa/electricbusescitiesdrivinatowardscleanerairlowerco2/.
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U.S. bus sales by 2027.'"" Recent reports from communities piloting electric transit or school bus programs

have also been promising, with the buses largely meeting or exceeding expectations."'

Buses may charge at a depot or, to maintain continuous operation, stop briefly at ultra-fast overhead

chargers (pantographs) situated along their route. Wireless or inductive charging allows vehicles to charge

while driving a short, fixed route or while parked.

Electrified school buses are also beginning to reach the market*'and are already being implemented in

several communities in the U.S. and CaNada.l48I49IW.ISI15? The more mature electric school bus manufacturers

include Lion, Blue Bird, Green Power, Starcraft and Trans Tech. Several states are using NOx mitigation funds

allocated to them from the Volkswagen Environmental Mitigation Trust to replace diesel school buses with

electric buses to capture the added benefit of reducing children's exposure to toxic air contamination from

emissions of diesel particulate matter!" In Arizona, however, school systems have primarily used these

funds to upgrade to new diesel buses."'

8.1.2.2 Fleet Composition and Market Potential for ZEVs

ADOT data shows 20,779 buses registered in Arizona as of January 2020: 62 percent diesel and 38 percent

gasoline. Approximately 7,200 of these are school busesffi Prior to COVID-19, almost 300,000 Arizona

students rode school buses every day, making it the number-one mode of public transportation in

1a s GuidehouseResearch, "Market Data: Electric Trucks and 8uses", 2018. Available at:
https://auidehouseinsiqhts.com/reports/markebdataelectrictrucksandbuses.

us U.S. Public Interest Research Group, "Electric Buses in America Lessonsfrom Citiespioneering Clean Transportat ion,"  Octob er

2019, Available at: https://uspirq.orq/feoture/usp/electricbusesamerica#.

147 California Air Resources 8oard, "Proposed Fiscal Year 201920 Funding Plan for Clean Transportation Incentives," Appendix E,
September 2Q 2019. Available at: https://ww2.arb.ca.qov/ourwork/proqroms/lowcorbontransportationinvestmentsandair
auofitvimprovementproaram/low1.

148 Acadia Center, "No. 1 on Our List of Back to School Supplies: Electric School Buses, " September 6, 2017.  Avai lab le at :

http://acodiacenter. ora/no~1-onourlistofbacktoschoolsupplieselectricschaolbuses/.

x49 School Transportation News, "Largest US Electric School Bus Pilot Comes to California, " May 12, 2017. Available at:

https://stnonline.com/news/loraestuselectricschoolbuspilotcomestocalifornia/.

so Energy New Network, "Minnesota district to get Midwest's first electric school bus this fall, " July 11, 2017. Available at:
https://midwestenerqynews.com/2017/07/11/minnesotadistricttoaetmidwests-firstelectric-5choolbusthisfall/.

151 Ontario Ministry of Transportation, "Electric SchoolBus Pilot Program, " August 28, 2017. Available of:

http://www.mto.aov.on.ca/enqlish/vehicles/pdf/electricschoolbuswebinardeck.pdf.

xsz Vermont Energy Investment Corporation, "Bring electric school buses to yourdis t ric t , "  Novemb er 22,2019.  Avai lab le at :

https://www.veic.ora/electricschoolbuses.

zsa California Air Resources Board, "Overview: Diesel Exhaust and Heal t h." Availab le at :

https://www.arb.ca.qov/research/diesel/dieselhealth.htm.

154 State ofArizona, "Volks wogen Settlement. " Available at: https://vwsettlementoz.aov/.

1 ss School Bus Fleet Magazine, "School Transportation: 201718 School Year. " Available at:
https://www. schoolbusfleet. com/download ?id=10117405&dl=1 .
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Arizona,"' and these buses completed over 8 million miles annually."' Arizona saw its first electric school

bus hit the road in January 2020, in Phoenix Union High School District.'58

Arizona's transit agencies also operate significant bus fleets. Transit agencies in the state's four largest cities

- Phoenix, Tucson, Flagstaff, and Yuma - operate approximately 1,200 fullsize (z35ft) buses, along with

paratransit and other vehicles (see Table 20). Valley Metro is currently trialing one of their routes with

electric buses from three manufacturers to assess performance. Tucson Mayor Regina Romero has made

bus electrification a priority. The city launched its first battery electric bus route in May 20203' and has

received federal Low or No Emission Vehicle (Lowno) Program funding to take receipt of five fully electric

buses in 2021 and an additional five in 2022.160 TEP has provided charging infrastructure for the initial bus

and also committed to providing inkind funding for chargers and associated infrastructure as part of the
Low-No grant. Mountain Line has adopted an ambitious electrification plan that seeks to purchase fully

electric buses on replacement of the agency's existing vehicles, with full electrification of its 29 buses in

2032."1

Table 20. Fullsize buses (235 ft.) operated by transit agencies in Arizona'sfour most populous cities1°1

Count of fullsize buses currently in fleetCity Agency

939

253

29

24

Phoenixk"

Tucson

Flagstaff

Yuma Valley Metro & City of Phoenix

Sun Tran

Mountain Line

Yuma County Area Transit

Tota I 1,24s

156 Chispo Arizona, "The Future is Electric - Phoenix Celebrates First Electric School Bus!"January2Z 2020. Available at:
https://chispaaz.medium.com/the-futureiselectricphoenixcelebratesr7rstelectricschoolbusb21472eO2f5b.

1s7 School 8us Fleet Magazine, "School Transportation: 2017-18 School Year. " Available of:
https://www.schoolbusfleet. com/download?id=10117405&dl=1 .

1s8 Chispa Arizona, "The Future is Electric-Phoenix Celebrates First Electric School Bus!"}onuary 27, 2020. Available of:
https://chispaozmedium.com/thefutureiselectricphoenixcelebratesHrstelectricschoolbusb21472eo2f5b.

1s9 "Sun Tran'sfirst allbattery electric bus hits Tucson streets, " May 18, 2020. Availableat:https://kvoa.com/news/2020/05/18/sum
transfirstallbatteryelectricbushitstucsonstreets/#:":text=On percent2OMonday percent2C percent2OTucson percent20Moyor
percent20Reoino,citvs Dercent20vehicle Dercent20and Dercent20tronsit percent20Heet. percent22.

1 so Interview with Sun Tran, August 21, 2020.

161 Interview with City of Tucson and Northern Arizona Intergovernmental Public Transportation Authority, July 22,2020.

Centerfor Transportation and theEnvironment, "Mountain LineOnRouteCharging Overview"

162 Sources: interviews withnamedorganizations, July August 2020; Metro Magazine, "Valley Metro, Phoenix award 396CNGbus
order to New Flyer."Avoilable at: htM://www.metromaaazine.com/bus/news/726231/valleymetrophoenixaward396cnqbus-
ordertonewflyer "About Sun Tran. " Available at: https://suntran.com/about_triyia.php#:":text=Currently percent20Sun
percent20Tran percent20has percent20more percent20than percent20253 percent20buses percent20in percent20its
percent20fleet;MassTransitMagazine, "RA TP Dev USA Selected to Manage Yuma County, Arizonos Transit Service." Available at:
https://www.masstransitmaa.com/home/pressrelease/1241S574/ratpdev-usaratpdevu5aselectedto-monaaeyumacounty
arizonastransitservice.

163 Including Glendale & Scottsdale shuttles & Regional Connectors.
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Arizona's universities operate or contract smaller bus fleets: Northern Arizona University runs 26 buses,

Arizona State University contracts approximately 10, and the University of Arizona has 22.W All three

universities are currently investigating the potential for electrification of their buses. For example, prior to

the COVID-19 pandemic, the University of Arizona was beginning initial discussions with TEP about a

financial partnership to enable the campus' first electric bus, the university is interested in reengaging on

this front.

The National Park Service also operates 33 shuttle buses in Grand Canyon National Park.'" They have

recently completed a fleet analysis which provided an overview of the different feasible fuel options for

their operations at the South Rim, concluding that they will remain with CNG buses for their next bus

replacement cycle while also likely piloting other technologies that hold future potential in the coming

decade, such as battery electric buses."'

ADOT's count of 20,779 registered buses suggests that there are also a large number of privately owned

and operated tour, shuttle, and event buses in the state. The travel patterns and routes of these buses vary

widely, and their charging needs, as well as rate of electric vehicle adoption will likely vary accordingly.

8.1.2.3 Grid Integration Opportunities and Challenges

la} 1561liJ41 /U

Integrating e-buses into the grid also presents opportunities, which vary across the four bus categories. The

Goods Movement & Transit working group found that the opportunities afforded by management of bus

charging loads are substantial and provide the potential to "soak up" additional renewable energy
generation that would otherwise be curtailed (not used). School buses in particular could present a unique

opportunity to create a new daytime load as they are usually idle during school hours and could charge

mostly or entirely on solar power. Their large batteries of 150200 kwh are also potential sources of

ancillary services. A number of school districts across the country are currently conducting vehicle~togrid

(VZG) pilots for school e-buses.

Typical e-bus loads are currently as much as 500 kW using an overhead charger and 100 kW using a depot

charger!" A recent E3 analysis found bus depot loads ranged from 0.5 MW to 40 MW depending on

assumptions regarding bus fleet electrification levels, charging schedules, bus-to-charger ratios, and

charger sizes. This wide load range is comparable to anywhere from 200 to 16,000 typical homes in the U.S.

164 Interviews with named organizations, July August2020.

ass Interview with the National Park Service, August 24,2020.

166 Email correspondence with the National Park Semice, January 11, 2021.
167 CleanTechnica, "Massachusetts Puts $1.4 Million into Electric 5chool Bus Pilot/August 16, 2016. Available of:

https://cfeantechnlco.com/2016/08/16/massachusettsputs14millionelectricschoolbuspilotproject/.

i's PJM Inside Lines, "V2G Hits the Big Time with Dominion Electric School Bus Project," October 10, 2019. Available at:
https://insidelines.pim.com/dominiontorolloutlarqestelectricschoolbusdeployment-inus/.

169 Electrek, "Electric V26 school bus pilots grow, but schools asleep at the wheel " August 23, 2019. Available at:
https://electrek.co/2019/O8/23/elel:1ricv2aschoolbuspilotsarow/.

170 Greentech Media, "School Districts Rolling Out Electric Buses as Economics improve: its 77me to Switch'/ November 15,2018.
Available at: https://www.areentechmedio.com/articles/read/schooldistrictsrollinqoutelectricbuses.

171 CALSTART, Gallo, J., BlochRubln, T., and Tomic, J,, "Peak Demand Charges and Electric Transit Buses: White Paper," Dctober 1,
2014. Available at: httos://calstart.orq/wacontent/unloads/2018/10/PeakDemondChoroesondElectricTransitBuses.od£
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As it is unlikely that depots can be relocated to uncongested parts of the grid, it will be necessary to

coordinate distribution system upgrades with bus operators' plans to electrify their fleets.

Demand charges for bus electrification stem from the poor load factor that comes from inconsistent

charging times, charging during peak periods, and brief but high levels of charging. Due to the need to

design rates based on cost of service, this particular type of load can impose additional system costs if bus

charging loads are not managed by the bus depot or the utility. Thus, proper charging management is key

to unlocking the opportunities available from e-buses.

8.1.2.4 Barriers to Adoption

Arizona presents a challenging environment for bus electrification. Some pilots have found that in hot

climates e-buses require larger-capacity batteries than are currently available to serve their high air-

conditioning requirements while also delivering the mileages needed to cover their routes.

Recent trials of electric buses in regions with hills or high AC demands demonstrate that the electric bus

technology still needs improvement."2""""A local example comes from the Phoenix area's Valley Metro,

which reported that its 2016 pilot with a BYD electric bus proved unsuccessful due to the limited range of

the vehicle in Arizona's hot climate. The bus was unable to surpass a 90mile range (less than twothirds of

the bus's advertised range), making it unfit for most of the agency's current routes. Valley Metro remains

optimistic about future electric bus technologies and is willing to reconsider them after they are further

proven in other regions."5 A recent pilot by Sun Tran in Tucson has shown more promise, with the electric

bus generally performing to specifications and proving suitable for a number of routes.

Despite these challenges, however, the Goods Movementand Transit working group decided to categorize

this barrier as medium rather than high priority after discussing the issue several times. The group's general

consensus is that technology will continue to improve, and that this impediment need not delay more rapid

scale-up of electric buses in Arizona, despite its unique climate.

Other common barriers cited are knowledge of and/or enthusiasm about electric models among bus

operators, the capital cost premium over conventional alternatives (CNG and diesel),"'and the existing

electricity rate structures available today. The Goods Movement and Transit working group further

identified the medium priority barriers of additional planning requirements for transit routes, including

consideration of battery life relative to route length, placement of chargers, and maintaining route flexibility;

planning and development fees for installing charging infrastructure; and training of existing staff on new

technologies. The working group also identified a number of lower priority barriers including a lack of

U* Reuters, Groom, N., "U.S. transit agencies cautious on electric buses despite bold forecasts," December 11, 2017. Available of:
https://www.reuters.com/article/ustransnartotionbuseselectricanolvsi/ustransitooenciescoutiousanelectricbuse despite
boldforecastsidU$KBn1F60G$.

'"South Florida Sun Sentinel, "Electric buses: Can they take the (South Florida) heat?" November 2, 2018. Available at:
https://www.sunsentinel.com/news/transportation/flneelectricbuseswilltheyholdup20181025storv.html.

17aLos Angeles Times, "Stalls, stops and breakdowns: Problems plague push for electric buses," May 20, 2018. Available at:
https://www.latimes.com/local/lanow/la-meelectricbuses20180520story.html.

175Based on conversations with Valley Metro on January 9, 2019 and February 1, 2019.

176 Despite lower operations and maintenance costs, as found in: PIRG, Paying for Electric Buses: Financing Tools for Cities and
Agencies to Ditch Diesel,2018/Available at:
httns://arizonapirqedfund.ora/sites/pira/files/reports/Pavina%20for%20Electric%20Buses%201018.pdf

814Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

planning to remove or replace existing, non-electric buses, lack of expertise with upgrading infrastructure

for charging needs, resistance to being a "first-mover" when technology is likely to improve (and costs to

decline); scalability of pilot programs, especially without additional grants or incentives; and lack of
standardization for vehicles and charging types.

Additional barriers include:*"

O

o

O

Flexibility and operational experience.

Low load factor during early bus deployment, leading to high customer demand charges
per bus.

Interconnection issues and need for grid upgrades.

8.1.3 Goods Movement

Arizona's economy relies heavily on freight. The Arizona Department of Transportation (ADOT) reports that

freightdependent sectors account for 30 percent of state GDP and 32 percent of jobs."' Of the state's

freight tonnage, over 65 percent is carried by truck. The majority of this freight value is moving through the

state, largely due to traffic between the Ports of Long Beach and Los Angeles and inland markets via 110

and 1-40. Passing through both Phoenix and Tucson, 1-10 is a critical component of Arizona's freight system.

Additionally, two of the nation's four transcontinental freight rail corridors traverse Arizona, and most of

the non-trucking freight is transported by rail (again with the majority of rail tonnage moving through the

state). Intermodal transfer facilities in Phoenix and Tucson provide the capability to transfer freight
between trucks and rail cars.

With six of the 29 land crossings between the U.S. and Mexico in Arizona, a significant portion of trading

value passes through the state. Of the $437 billion worth of goods moving across land borders between the

two countries in 2014, $30 billion (7 percent) was processed by Arizona border crossings. Of the value

crossing Arizona's borders, $20 billion was handled by trucks, with the majority of the remainder
transported by rail. Landbased border flows are heavily concentrated at two crossings: over 85 percent of

both imports and exports flow through Nogales-Nogales, while over 10 percent of both imports and exports

flow through Douglas-Agua Prieta."'

ADOT anticipates freight flows in Arizona increasing in the coming years.1**° Population growth and the

increasing popularity of e-commerce are generating more local truck trips to deliver parcels. Meanwhile,

local economic growth and complex supply chains are leading to more movement of final and intermediate

goods in and out of the region, especially to Mexico. This increased freight traffic - from both trucks and

trains - will result in increased diesel emissions. With the Phoenix/Mesa area already in Serious and

Moderate nonattainment of the federal National Ambient Air Quality Standards (NAAQS) for PM10 and

ozone, respectively, reducing diesel emissions from goods movement is becoming a priority, especially

177Bloomberg NewEnergy Finance, "Electric Buses in Cities:Driving TowardsCleaner Air and Lower Co2/April 10, 2018. Available
at: https://aboutbnef. com/bloa/electricbusescitiesdrivinmtowardscleonerairlowerco2/.

178 Arizona Department of Transportation, "ArizonaStateFreight Plan A to L" 2017. Available at:
httas://azdot. aov/sites/default/Hles/2019/08/arizonastatefreiah talan110917. ad.

179 Ibid.

180 IbId.
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given that recent data shows ozone concentrations in the area have continued to rise in recent years!"

While efforts to date have focused on idling limits and voluntary replacement of older diesel Vehicles,'sp""'

electrified options are increasingly available and approaching commercialization for many of the types of

vehicles and equipment involved in freight handling, and therefore may provide additional mitigation
pathways.

The remainder of this section summarizes the current state of electrified goods movement technologies

and describes the barriers to deployment and grid integration challenges and opportunities. Trucks are
discussed in the greatest detail, with less focus on other technologies. Consideration of rail transportation

is limited to nonroad vehicles and equipment at stationary facilities as there are significant challenges to
electrifying diesel trains at this time.

8.1.3.1 Medium-Duty Trucks / Vans

8.1.3.1.1 Maturity, Adoption and MarketSize

Mediumduty (MD) trucks, especially last-mile delivery vehicles, are the most advanced electricdrive truck

technology. MD trucks (Classes 4-6) range from 14,001 to 26,000 lbs., and their uses include various delivery

services as well as utility service or "bucket" trucks. The relatively short, set routes of most delivery vehicles

are well within the 100-mile range of current offerings. These vehicles use conductive plug-in L2 and DCFC

charging infrastructure and are equipped with batteries ranging in size from 60-120 kwh.

Private companies operating sizeable fleets are increasingly making commitments to electrification of their

vehicles, especially among delivery companies, and early deployments of EVs in these vehicle classes are

proliferating. UPS has established partnerships with several EV startups to develop electric trucks and is

beginning to deploy them in its global fleet of 125,000 vehicles.184The company's largest order to date has

been for 10,000 electric delivery vehicles from British company Arrival. In 2018 FedEx announced that it

would be acquiring 1,000 Chanje V8100 electric delivery vans, while DHL, which bought an electric van

company called Streetscooter in 2014, has thousands of electric delivery vans and is producing 2,500 more

this year. Most recently, Amazon ordered 100,000 electric delivery vehicles from Rivian, of which it expects

to have 10,000 on the road by 2022.185 Amazon also recently ordered 1,800 electric delivery vans from

Daimler's Mercedes-Benz, in August 2020.186 Based on these commitments and the increasingly large

orders, electrification of large distribution companies appears to be accelerating rapidly.

8.1.3.1.2 Grid Integration Opportunities and Challenges

The duty cycles for these vehicles vary widely: delivery of parcels often starts in the very early morning

hours and concludes by 2 or 3 p.m., while produce delivery is often complete by 6 a.m. A number of these

vehicles could be available to charge using solar energy for their full six- to eighthour charging time.

181Arizona Department of Environmental Quality, "RE: Possible Modifications to ACC's Energy Rules, " May 20, 2019.

18z Maricopa County, "Diesel idling, " May 30, 2019. Available of: https://www.marieo/Ja.aov/1762/DieselIdlinq.

183 City of Phoenix, "Environmental .SustainabilityGoals." Available at: https://www.phoenix,oov/sustainability/air.

Isa New York Times, "Soon, the Kitty Litter Will Comeby Electric Truck/'August 2Z 2020. Available at:
https://www.nytimes. com/2020/08/27/business/electricdeliveryvehiclesupsfedexamazon. html.

185TheVerge, "Amazon unveils its new electric delivery vans built by Rivian," October 8, 2020. Available at:
https://www.theverae.com/2020/10/8/21507495/oma1onelectricdelivenvanriviondatesoecs.

1" CNBC "Amazon debuts electric delivery vans created with Rivian," Dctober 8, 2020. Availableot:
httns://www.cnbc.com/2020/10/08/omazonnewelectricdellvervvonscreatedwithrivianunveiled.html.
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Additionally, some vehicles with appropriate duty cycles could provide battery capacity for vehicle-to

building or eventually vehicletogrid services. As highlighted by the Vehicle Grid Integration working group,

program designs tailored to specific customer types and end uses (e.g., duty cycles) may be required to

realize these opportunities.

8.1.3.1.3 Barriers to Adoption

The Goods Movement & Transit working group identified high priority barriers to the adoption of electric-

drive MD trucks as lack of awareness and technical expertise with these new technologies, the cost and

lead times associated with dedicated depot chargers, the upfront vehicle price premium relative to diesel

alternatives, a lack of strong coordinated statewide effort to procure state and local government electric

fleets (which can drive down costs and help to accelerate EVs in Arizona), and existing utility rate structures.

The group categorized planning, development and permitting fees for installation of charging infrastructure,

as well as capacity for training staff on new technologies as mediumpriority barriers. A number of
additional barriers that are lower priority, include inventory availability (both OEM production capacity and

model diversity for different applications); scaling investments beyond initial pilot programs; lack of
standards or protocols; and limited technical understanding or familiarity with new, electric technologies.

157

Highly visible early deployments by fleet giants like FedEx, UPS, Amazon, Ryder, and Pepsi-FritoLay are

raising awareness of the availability of etrucks. The price premium will continue to decline as battery

technology improves and manufacturers realize scale economies, lowering the TCO. Even with TCO lower

than conventional vehicles, smaller fleet operators may still face issues in absorbing the initial capital cost

of the vehicle price premium and charging infrastructure. One manner to address upfront costs is through

available Volkswagen Settlement funds: New Jersey recently awarded $825,000 to IKEA for purchase of

electric delivery trucks at several locations."*" As described in section 3.1.3, however, in Arizona these funds

have largely been spent on replacing older diesel school buses with newer diesel models.

8.1.3.2 Heavy-Duty Trucks

8.1.3.2.1 Maturity, Adoption, and Market Size

Heavy-duty (HD) trucks (Classes 7 and 8) weigh over 26,000 lbs. and include longhaul, regional freight

delivery, and drayage trucks (which transfer containers from ports to warehouses). Although this segment

is further from commercialization than MD trucks, recent announcements by Tesla,"" BYD,'"°Cummins,"'

and Volvo"" suggest that development of electrified HD technologies is accelerating. CARB funding for

demonstration projects in California is also helping to further develop these technologies. CARB also

181 California Air Resources Board, "Proposed Fiscal Year 201920 Funding Plan for Clean Transportation Incentives - Appendix D"
September 20, 2019. Available at: https://ww2.arb.ca.qov/ourwork/proarams/lowcarbontransportationinvestmentsandair
qualitvimnrovementnroaram/low1.

iaaNew Jersey Departmentof Environmental Protection, "Overview of Distribution of Mitigation Funds, " November19, 2019.
Available at: https://www.state.nl.us/den/vw/proieet.html.

189 Trucks.cam, "Here's Everytning We KnowAbout the Tesla Semi," September S, 2019. Available at:
https://www.trucks.com/2019/09/05/evervtninaweknowabouttheteslasemitruck/.

190 InsideEVs,"See the BYD Class 8electric Truck in Motion: Video, " October 11,2019. Available at:
nttps://insideevs.com/news/375749/bvdclass8electrictruckinmotion/.

191 Cummins, "PowerDrive for Electric Trucks." Available at: nttps://www.cummins.com/electrification/powerdriveforelectricfrucks.

191 Trucks.com, "Volvo Trucks Unveils Electric Truck, Readies Commercialization,"September 13, 2019. Available at:
https://www.trucks.com/2019/09/13/volvounveilsvnrelectrictruck/.
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announced the Advanced Clean Trucks regulation in June 2020, which creates an increasing ZEV sales

requirement for truck manufacturers from 2024 to 2035. By 2035, zero-emission trucks will need to make

up 40-75 percent of truck sales, depending on the truck class."" California Governor Gavin Newsom also

announced Executive Order N7920 in September 2020, which requires medium and heavyduty vehicles

to be 100 percent zero emissions by 2045 (with drayage trucks required to meet 100 percent zeroemissions

by 2035).""'

998

8.1.3.2.2 Fleet Composition and Electrification Potential: Medium-Duty and Heavy-Duty Trucks

ADOT shows 313,539 onroad medium- and heavy-duty vehicles (28,500 lbs.) registered in Arizona as of

January 2020: 228,580 gasolinepowered and 84,959 dieselpowered.'s In addition to trucks registered in

the state, many travel through Arizona as they complete trips that start and end in other states or Mexico.

These "through trips" accounted for 61 percent of Arizona's truck tonnage, and 62 percent of its truck cargo

value as of 2013.196 As of 2014, trucks handled $20 billion worth of goods moving across the Arizona-Mexico

border, mostly at Nogalesnogales and DouglasAgua Prieta."' Governor Doug Ducey seeks to increase

these ArizonaMexico flows, announcing in 2018 the funding of $134 million to build out the highway from

the Mariposa Port of Entry to 119.

The number of medium- and heavy-duty trucks on the state's roads is increasing over time. Population

growth and the increasing popularity of ecommerce are generating more local truck trips to deliver parcels.

Meanwhile, local economic growth and complex supply chains are leading to more movement of final and

intermediate goods in and out of the region, especially to Mexico. Thirtyfive million square feet of
warehouse and distribution space was built in Arizona between 2000 and 2014./99 Data from IHS Markit

suggests that truck tonnage is expected to nearly double between 2013 and 2040 (see Figure 26).

19aCalifornia Air Resources Board, "Advanced Clean Trucks Fact Sheet, " June 2020. Available at:
https://ww2.arb.r:o.aov/resources/foctsheets/advancedcleantrucksfactsheet.

194 "Executive Order N7920, " September 2020. Available at: https://www.qov.co.oov/wpcontent/uploads/2020/09/9.23.20-EON
7920text.Ddf.

i's Arizona Department of Transportation, /anuory 2020, "MVD Report."

196 CPCS, July 2019, "Arizona Truck Parking 5tudy. "A vailable at https://azdot.oov/sites/default/Hia/2019/08/wnolreportarizono
truckporkinqstudv.pdf.

197Arizona Department of Transportation, "Arizona State Freight Plon A to Z" November 15, 2017. Available of:
hnps://azdot.qov/sites/defauft/Hles/2019/08/arizonastatefreiqhtplan110917.adf.

198Fronteros, "Ducey Announces Major Funding For Border Shipping Route At ArizonaMexico Commission Summit/June15, 2018.
Available of: https://fronterasdesk.oro/content/658498/ducevannouncesmaiorfundinobordershippinaroutearizonomexico
commissionsummit.

199 CPCS, July 2019, "Arizona Truck Parking Study," Available at:https://azdot.aov/sites/defoulMFIes/2019/08/Wnolreportorizona
truckporkinqstudv.odf.
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Figure 26. Arizona's forecasted increase in freightmoved by trucks between 2013 and2040'°°

Measure TotalAZtoAZOutbound from AZ Inbound to AZ Through AZ
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Source: HDR analysis of Transearrh data, received in November 7015,
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Source: HDR analysis of Transearch data. received in November 2015.

Data on the size of fleets held by individual freight, shipping and delivery companies is not publicly available.

However, a number of the largest private trucking fleets in the country are headquartered in Arizona, as

shown in Table 21.

Table21. Large Private Truck Fleets Headquartered in Arizona2°'

IndustryCompany Headquarters
National
Fleet Size
Rank

Total Trucks,
Trailers &
Tractors

Sanitation8 Phoenix 18,652

ScottsdaleSanitation184 1,853

200 PhoenixConstruction 1,640

Phoenix

Tempe

Phoenix

201

208

221

Business Services

Utilities

Utilities

1,626

1,539

1,423

376 750Food Products Scottsdale

386
415
441

714
637
576

Republic Services, Inc.
Nuverra
Environmental
Services
NPL/Northern Pipeline
Construction Co.
Sunstate Equipment
Co. LLC
Salt River Project
Arizona Public Service
Co.
Services Group of
America
Shamrock Foods Co.
Truly Nolen
Mobile Mini Inc.

Food Products
Business Services
Manufacturing/Processing

Phoenix
Tucson
Tempe

8.1.3.2.3 Grid Integration Opportunities and Challenges

HD etruck chargers draw very large loads and may require major infrastructure upgrades at depots. Power

supply upgrades may be necessary as well.2w Anecdotally, fleet operators and EVSE installers operating in

California note that they have encountered lengthy delays in interconnection when grid upgrades are

zoo HDR analysis of /HS data in CPCS, "Arizona Truck Parking Study, " July 2019. Available at:
https://azdot.aov/sites/default/nies/2019/08/Hnalreportarizonwtruckparkinastudy.pdf.

zox Fleet Owner; "FleetOwner 500: Top private fleets of 2019,"April 15, 2019. Available at: nttas://www.fleetowner.com/truck
stats/fleetowner500/article/21703705/fleetowner500toporivatefleetsof2019.

202RockyMountain Institute, "SeattleCity Light: Transportation ElectrificationStrategy,"2019.
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required. The Goods Movement 8¢ Transit working group also highlighted a lack of understanding of

infrastructure upgrade requirements as an impediment to MD and HD vehicle electrification.

8.1.3.2.4 Barriers to Adoption

One of the main barriers to HD truck electrification is the high cost resulting from low production volumes,

high battery cost, and the electric powertrain. Lower range limits for fully electric trucks and the associated

need for frequent recharging present a barrier although they have been steadily improving with advances

in battery technology. The availability of suppliers and vendors is currently limited but also increasing.

Finally, as highlighted by the Goods Movement & Transit working group, demand charges in commercial

and industrial electricity rates can significantly increase bills. Given these barriers, regional freight delivery

and drayage services have duty cycles that are a better fit for the introduction of electric trucks. Electrifying

freight transport for longer routes is likely a longer-term opportunity.

8.1.3.3 Electrified Parking and Transport Refrigeration Units

205

Initiatives to reduce idling of conventional diesel trucks have stimulated development of systems to enable

trucks to use electricity instead of running their engines while parked. Electrified parking spaces (EPS), also

known as truck stop and truck terminal electrification, can provide the necessary heating, cooling, Wi-Fi,

television, and power for onboard appliances so that they do not have to idle. Single~system electrification

relies on offboard equipment, with a hose connected by a window adapter delivering HVAC services. Dual

system electrification, or "shore power," requires both onboard and offboard equipment so that trucks can

plug directly into electrical outlets. Trucks must be equipped with AC equipment or an inverter to convert

120-volt power. Truck stops offering this technology have so far generally installed 612 electrified parking

spaces at each location. Using gridconnected electric power for these services improves air quality

through reduced emissions and can save trucking companies an estimated 40 percent to 70 percent on

operating costs during these waiting periods.2°* These air quality improvements can be especially significant

around truck stops, which are often located in communities that are financially and environmentally
disadvantaged.

205

F06

Electrified transport refrigeration units (TRUs) also offer opportunities to reduce vehicle idling. One
pathway uses "shore power" to cool units while docked at facilities. Another pathway is through onboard

battery technology, which is improving and is in the early stages of deployment. For example, Thermo King,

a large supplier of transport refrigeration technologies, recently announced a partnership with electric MDV

company Chanje and the two companies are currently testing an all-electric refrigerated delivery van.

CARB is currently developing regulation for TRUs in California. Components of the proposed regulation

include transitioning to zeroemissions truck TRUs, imposing a stricter diesel PM emission standard for new

TRUs, and requiring the use of refrigerants with lower global warming potentials. These regulations, while

103 Electric Power Research Institute. "Truck Stop Electru'ication. " April 28, 2015. Available at:
https://www.epri.com/#/pages/product/000000003002005924/?lang=enUS.

204 ibid.

105 Thermo King, "Driving Innovation: 100percent Electric.100percent Cool," April 5, 2019. Available at:
https://www.thermokinq.com/na/en/newsroom/2019/04/drivinqinnovation100electric100-cool.html.

zos CaIuornia Air Resources Board, "New Transport Refrigeration Unit Regulation in Development," October 23, 2020. Available at:
https://ww2.arb.ca.qov/our-work/proqrams/tronsnortrefriqerotionunit/new-transnort-refriqeration-unitreaulation.
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outside of Arizona's jurisdiction, may reduce emissions from TRUS due to the large amount of freight traffic

shared between the two states.

Both of these technologies present nearterm, non-LDV TE opportunities in Arizona given the state's
sizeable trucking industry. APS has recently received approval for a shore power program in its 2020

Demand Side Management (DSM) plan,f"7 while TEP has also proposed a shore power TRU program in its

2021 DSM planJ(i8

8.1.3.3.1 Market Size and Electrification Potential

Arizona has 129 truck parking locations open to the public, providing over 7,030 truck parking spaces

statewide. Approximately 93 percent of these truck spaces are provided by the private sector, with the

remaining seven percent (523) being provided by ADOT. The top three private companies -.. Pilot/Flying J,

TApetro, and Love's -- provide over 65 percent of privatelyowned, publicly available truck parking spaces

in the state (see Figure 27), while operating just one-third of truck parking locations. This indicates that the

average size of these operators is fairly large (many parking spaces per location). ADOT has identified a

current shortage of publicly-accessible truck parking in the state, and its2019 "Arizona Truck Parking Study"

will be used to help prioritize the $10 million in National Highway Freight Program (NHFP) funding allocated

in the Arizona State Freight Plan to improve truck parking.2°' As noted in ADOT's study, significant forecasted

increases in trucking (see again Table 6) are likely to cause further truck parking shortages.

1°7 Arizona Public 5ervice Company, "2020 DemandSide Management Plan. " Available at:
https://docket. images. GZCC. go v/0000202208.pdf?i=1614230359667.

'°°Tucson Electric Power's proposed "2021 DemandSide Management Plan." Available at:
https://docket.images.azcc.gov/E000007354.pdf?i=1614230488118.

zo9 CPCS, "Arizona Truck Parking Study, "July 2019. Available at:https://azdot.aov/sites/default/files/2019/08/finalreportarizona
truckDarkinqstudv.adf

8 2 1Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan -Phase II

Figure 27. Publicly accessible truck parking spaces provided by the private sector; by company"°
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Public data on the number of parkihgSpaces at truck terminals (private parking facilities that are not open

to the public) is not available.

Electrified parking spaces are a near-term opportunity for the state. The National Renewable Energy

Laboratory (NREL) implemented a pilot to electrify 50 truck stops across the country using funding from the

American Recovery and Reinvestment Act. This effort included one truck stop in western Arizona on 140.211

idleAir and Shorepower provide electrified parking spaces within Arizona on 110 and 140, respectively, and

American Idle, EnviroDock, and ldleAir also provide this technology in other states.2'2 SRP currently offers

a $1,000 rebate for eligible customers to install electrified parking spaces, and this rebate has been used to

support an EPS demonstration project with ldleAir at the Schneider Trucking Terminal in Phoenix. Through

its administration of the U.S. EPA's Diesel Emissions Reduction State Clean Diesel Program, Maricopa

no CPCS, "Arizona Truck Parking Study," July 2019. Available at: https://azdot.aov/sites/default/files/2019/08/finalreportarizona
truck Dark inastudv.pdf.

zu National Renewable Energy Laboratory, "Shorepower Truck Electru'ication Project (STEP) - Cumulative," 2015. Available at:
https://www.nrel.gov/docs/fy15osti/64635.pdf,

211 U.S. Department ofEnergy, "Truck stop electrification sites by company as of March 30, 2017. " Available at:
https://www. energy.gov/eere/vehicles/facb973april172017truckstopelectrificationsenicesreduceidlingareavailable.
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E 13

County Air Quality Department also provides funds for a variety of projects, including covering up to 30

percent of the cost of TSE.

8.1.3.4 Off-Road Vehicles

Electrified alternatives are available to replace most types of dieselpowered cargo-handling vehicles and

equipment. Equipment for handling cargo containers includes yard hostlers that move containers within

the terminal, gantry cranes that are used ih intermodal operations to ground or stack containers, top

handlers, side handlers, and Automated Guided Vehicles (AGVs) that move materials around a warehouse.

Several electrified cargo-handling technologies are at TRL 7-9i:: See Figure 28. Electrified cargohandling

technologies would be particularly helpful for freight clusters along the 110 corridor in Phoenix and Tucson.

213 Maricopa County Air Quality Department, "FY 18 DERA Sub Grantee Letter," May 7, 2018. Available of:
https://www.maricoaa.aov/DocumentCenter/View/38018/FY18DERASubGranteeLetter.

21a California Air Resources Board, "Proposed Fiscal Year 202021 Funding Plan for Clean Transportation Incentives, Appendix D,
November6, 2020. Available at: https://ww2.arb.ca.aov/sites/default/Wles/202011/opnd hd invest stratpdf.
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Figure 28. OJ?RoadBattery ElectricVehicle Technology Status$ndpshot'"~*"

TransitionTechnology
Transformation

Market
Transformation

Yard Hosier _
Trawspof !

Refrigeration
Unit

ETRubber VJ cd
G8"\VY Crane

Ground
Support

Equipment

Autorvwwd
Guided Vein de EZ
Zafgo Handling

Equipmlwl 4
So all

Encavalou n
C==f9°
.oodef

ZE Switch
Lozznrnalivo 4 !Ground Power
Uni2IMob§le
Power Unit

Heavy Lih

Harbor
Craft

Vuanob

z

Rmlcnr
Movers

PilotDemonstration Commercial

Farly M.1ko Fvy
TRL 9

'vrtv D871 Fruly Singer
Demonstrations

TRL 56

AdVnyl.l1{1 Tnrhwnmgy
Demonstrations, Pilots

TRL 7B

Previous Ye»rx TRLMedian ..
Current Year TRLA Readiness Range Bars

Lightduty electric forklifts used in warehouses have achieved commercialization and are widely used.

Because they have no emissions, electric forklifts are attractive for indoor use. These forklifts are estimated

215 CoI0'ornia Air Resources Board, "Proposed Fiscal Year 202021 Funding Plan for Clean Transportation lncen gives, Appendix D,"
November 6, 2020. Available at: hftas://ww2.arb.ca.aov//ites/default/fles/2020-11/apvd hd invest strat.adf

isThe "Readiness Range Bars" in this figure indicate the range of readiness levels of individual vehicles thatfall within a platform
and collectively make up the median (green square) and weighted average (blue diamond) TRL.
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to have a typical payback in less than two years, largely through reducing fuel costs by up to 75 percent but

also by reducing maintenance costs.

.1 /

While FedEx Freight awaits production of the Tesla Class 8 trucks, electric hostlers are being evaluated.

Hostlers have an advantage in that they are used only on FedEx premises and therefore avoid the challenges

associated with range limitations. In addition, the limited number of hostlers at FedEx facilities makes

charging requirements manageable. During FY19, FedEx Freight began pilot testing an electric hostler with

positive results. Drivers appreciate the quiet and efficient operation, as well as the zero emissions. Future

plans call for integrating the electric hostler with the FedEx Freight Yard Management System for seamless

operation.

8.1.3.4.1Airports

In addition to freight vehicles, there is also opportunity for electrifying GroundSupport Equipment (GSE)

and other vehicles at airports. The two largest airports in Arizona are the Phoenix Sky Harbor International

Airport and the Tucson International Airport, which had approximately 46 million and 3.8 million passengers

in 2019, respectively.21"'2" They have a wide range of vehicles including shuttle buses, off road equipment,

heavy duty trucks, light duty trucks, and Aircraft Rescue and Firefighting Trucks (ARFFs).

Both airports have explored paths towards vehicle electrification and are in the process of drafting more

defined electrification goals for their respective operations.22°1 Phoenix Sky Harbor International Airport is

working on a Sustainability Management Plan and exploring various options on how to electrify their fleet,

such as the Federal Aviation Administration's Voluntary Airport Low Emissions (VALE) grant, or other

funding opportunities. Similarly, Tucson International Airport is assessing their electrification potential, and

exploring opportunities to take advantage of their solar resources. Both airports are also interested in

providing chargers for public parking spaces. Sky Harbor already has 13 L1 Chargers and 14 L2 Chargers

ready for public use. While electrification of the airports' lightduty vehicles and heavy-duty trucks is
somewhat more straightforward given their use by other sectors (i.e., beyond the airports), some of the

offroad equipment requires more research before reaching the electrification stage.

One challenge with electrification of GSE at these airports is that the airlines - rather than the airport

directly - supply a large portion of the vehicles. A transition to electrified GSE therefore requires input and

consideration not only from airport management and planning teams, but from a distributed group of

representatives for the different airlines who are focused on their own operations rather than the holistic

operations of the airport. While several airlines, including American Airlines and Delta, have begun the

transition from diesel-powered GSE to electric GSE,P2 many other operators have not. Additionally, while

some airlines are further along than others, electrification initiatives are primarily being targeted at larger

z11 FedEx, "202O FedEx Global Citizenship Report. " Available at:
httns://sustainabiliW.fedex.com/FedEx 2020 Global Citizenship ReDort.Ddf.

218Phoenix 5ky Harbor International Airport, "Airport Statistics. " Available at:
https://www.skvharbor.com/about/Information/Airport5tatistics.

219 Tucson International Airport, "2019 TUS Passenger Numbers Grow To Make it Airport's Stn Biggest Year."Avoilable at:
https://www.flvtucson.com/articles/2019-tuspassenaernumbersarowtomakeitairports5thbiqaestvear/.

220 Interview with the Tucson International Airport, August 17, 2020.

zz1 Interview with the Phoenix Sky Harbor International Airport September 17, 2020.

221 Delta News Hub, "Airlines otherfleet: science behind ground equipment." Available at:https://news.delta.com/airlinesother
fleetsciencebehindaroundequipment.
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airports and airports in cities with air quality issues,"' implying that electrification driven by the airlines may

not accelerate quickly in smaller airports such as Tucson.

8.1.3.4.2Additional Oj§'-Road Use Cases

Tactical fleets at military bases are also prime candidates for electrification, and such investments align well

with the military's dedication to energy efficiency. The Los Angeles Air Force Base was the first to
experiment with V2G in collaboration with the Microgrids Group at Lawrence Berkeley National
Laboratory. 224 The seven military bases in Arizona provide a number of potential electrification
opportunities, including Luke Air Force Base and the Arizona Air National Guard. Figure 29 provides a map

of major military locations within the state.

Figure 29. Military Bases in Ariz0/10125
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While still nascent, electrified mining equipment also represents an opportunity in Arizona, and can help to

improve health and safety at mining operations. Swedish manufacturer Epiroc recently launched a new line

of batteryelectric mining equipment and is receiving orders from customers in Australia, Canada, and

zzaAutomotive Fleet, "American Airlines switches to Electric GSE Fleet." Available at:httos://www.automofive-
fleet.com/9176/americanairlinesswitchestoelectricase~fleet.

224 Lawrence Berkeley National Laboratory, "Los Angeles Air Force Base Vehicle to Grid Pilot Project, " 2013. Available at:http://eta
publications.lbl.aov/sites/default/files/Ibn/6154e.Dd[.

215 Operation Military Kids, "Military Bases in Arizona." Available at:https://www.oaerationmllitaivkids.ora/militaivbasesim
arizona/.
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Finland!* Electrification of mining equipment is particularly useful for underground options, which typically

require substantial investments in ventilation due to the use of diesel-powered equipment.

The higher cost for electrified goods handling equipment makes it challenging to develop a compelling

business case for electric conversions, especially outside of nonattainment areas or without a local or

corporate greenhouse gas (GHG) reduction target. Finally, payloads may be lower for some technologies

due to the size and weight of the battery.

8.1.4 Micromobility

8.1.4.1 Maturity, Adoption, and Market Size

230

JL

Currently, over 75 percent of Arizona commuters drive alone to work, while roughly 1 percent bike.227

However, electrification of small personal mobility devices (ebikes, escooters, and emopeds) is rapidly

advancing, providing an alternative option for workers with shorter commutes. Benefits of these devices

include reductions in carbon emissions, noise pollution, and local air pollutionff". However, the uptake of

some micromobility options has been challenging, Escooters in particular have provoked controversy and

been subject to a range of policy measures in cities where they have been introduced. Tempe, Scottsdale,

Peoria, and Mesa have welcomed them, while Phoenix has been more hesitant to allow them, and Tucson

is exploring their impact on mobility and public safety. The Phoenix City Council approved a pilot program

for three scooter vendors to offer their services within a specific area of the city, which began in September

2019 and was extended for an additional six months in October 2020.289 The pilot will be evaluated by the

City Council once it concludes. Tucson also recently ran a sixmonth pilot program with two scooter vendors,

including discounted pricing for lowincome residents. The city decided to extend its pilot for an

additional six months and also released a detailed evaluation of the initial period, concluding that this form

of micromobility showed promise and merited additional exploration. Scottsdale incorporated scooters into

its bicycle ordinance and has placed limits on where they may be parkedf" Tempe requires these e-mobility

companies to sign a licensing agreement in order to operate within its city limits, which details certain

operational and safety standards that must be met.

Additionally, as highlighted by the Equity working group, along with improvements in electrified public

transit options micro mobility technologies can help to provide access to clean transportation for Arizonans

who do not own an automobile and do not desire to. The micromobility pathway is not a replacement for

ZZ6 Mining Metal News, "Epiroc wins several battery electric mining equipment orders," September 19, 2019. Available at:
https://www.mininometalnewscom/20190919/1302/epirocwinssevera/bottervelectricmininqequipmentorders.

221 Arizona Department of Transportation, Transportation in Arizona," January 2016. Available at:
https://azdot.oov/sites/default/files/2019/08/f7noltransportationinorizonaworkinqpoper1 15 2016.pdf.

228 Environmental Research Letters, "Are escooters polluters? The environmental impacts of snared dockless electric scooters.
A vailable at: https://iopscience. ion. oro/article/10. 1088/17489326/o b2da8/pdf.

27.9 City of Phoenix, "EScooterPilot Program. " Available at:https://www.ahoenix.aov/streets/scooters.

230 City of Tucson, "EscooterPilot Program Evaluation. I Available at: https://www. tucsonaz.qov/files/bicycle/documents/E
Scooter Pilot Evaluation.Ddf.

231 AzFamily.com, "Scottsdale releases strict rules for electric scooters, " December 13, 2018. Avoiloble at:
https://www.azfomily.com/news/scottsdalereleasesstrictrulesforelectricscooters/article 1bO7eOceff1211e8ba8d
1f3887acdbf3.html.

2sz City of Tempe, "Tempe passes license to regulate scooter and dockless bike companies,"Jonuary 11, 2019. Available at:
https://www.temae.aov/Home/Components/News/News/13258/.
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equitably providing access to all clean transportation options (including ownership of an EV) but can serve

a useful purpose in providing additional or alternative TE options for individuals who do not want or need

a personal vehicle.

Grid Integration Opportunities8.1.4.2

These devices charge at Level 1 and do not require specialized charging equipment. Like personal LDVs, this

charging load likely has significant flexibility that can be harnessed to enable costeffective grid integration

and support renewable energy.

8.1.4.3 Barriers to Adoption

The primary barriers to adoption of these personal mobility devices are customer awareness (education

and outreach), avoiding nuisance parking, and safety concerns. Access to electrified micro mobility options

may also represent a barrier for some groups or communities, as noted by the Equity working group.

8.1.5 Hydrogen Fuel Cell Vehicles

Fuel cell vehicles (FCVs) and equipment are a zeroemissions alternative to EVs. FCVs also employ electric

drive for propulsion, but their electricity is produced onboard via a chemical reaction between hydrogen

and oxygen. Fuel cell models have been developed for light, medium, heavy-duty and some non-road

vehicles, all of which currently lag behind their battery-electric counterparts in technological maturity and

adoption. While FCVs do have a range advantage over EVs, hydrogen refueling infrastructure development

is considerably more challenging than EVSE infrastructure development. Additionally, the range gap is

closing with advances in battery technology and declining costs. Currently neither batteryelectric nor fuel

cell vehicles are truly zero-emission, as both technologies result in upstream emissions from electricity

generation and hydrogen production, respectively. Both technologies offer zeroemissions opportunities,

however, as electricity can be generated from renewable sources, and hydrogen can also be produced using

renewable energy.

Thus far FCVs have proven a successful alternative to internal combustion forklifts. FCVs are also seen as

promising for longhaul trucking, which could represent an opportunity for Arizona: fuel cell electric freight

truck maker Nikola Motors, which reports over 13,000 preorders for its vehicles, broke ground on a large

manufacturing facility in Coolidge in July 2020*'* and is starting to develop a national network of hydrogen

refueling stations. Nikola has also partnered with AnheuserBusch, who has placed an order for up to 800

of Nikola's hydrogenelectric semitrucks as part of the brewing company's commitment to power its entire

fleet renewably by 2025."'

Major impediments to adoption across FCVs technologies are their high cost relative to conventional

models, scarce public hydrogen dispensing infrastructure, and the high cost of hydrogen compared to

gasoline. Other barriers include lack of understanding of the business case for FCVS (other than forklifts),

233 InsideEvs, "Nikolas Coolidge Site in Arizona: They Are Finally Buildingl, " December 20, 2020. Available at:
https://insideevs.com/news/461276/nikolacoolidaesitearizonatheybuildina/.

234 AnheuserBusch, "AnheuserBusch Continues Leadership in Clean Energy, Places Orderfor 800 HydrogenElectric PoweredSemi
Trucks with Nikola Motor Company," May 3, 2018. Available of: https://www.anheuserbuscn.com/newsroom/20071/05/anheuser
buscncontinuesleadershipfncleanenerqvDlocesard.html.
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limited choice of vendors and models, and an undeveloped service and support network." While hydrogen

vehicles are likely to play a role in the future of clean transportation, they were not included Decision No.

77289 and are therefore beyond the scope of this study.

Automated Driving Technologies8.1.6

Automated driving technologies are advancing rapidly and are already being deployed in all transportation

sectors. Electrification will likely hasten deployment of automated driving technologies because connected,

electricdrive vehicles are best suited for automation. Additionally, automation of EVs can provide improved

efficiency and therefore greater range without additional battery capacity. Mass deployment of fully

automated vehicles could radically transform personal mobility, mass transit and goods movement,
reshaping urban landscapes - for better or worse.

Development and deployment of automatic driving technologies are proceeding incrementally. To map the

pathway to full automation, the Society of Automotive Engineers created the classification system
illustrated in Figure 30. Automakers and fleet owners are keenly interested in testing Level 4 (High
Automation) as they strive to reach Level 5 (Full Automation). At Level 4, the vehicle can operate without

human oversight under select conditions (e.g., on highways or in clear weather) or in specific geographic

areas (e.g., on campuses or military bases). At Level 5 the AV can operate on any road under any condition

without human oversight or input. Only at this stage is a vehicle truly driverless, making it possible to

eliminate costly components such as the steering wheel, accelerator, and brake pedals.

Figure 30. Levels of Vehicle Automation"°
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235Colyornia Air Resources Board, "Proposed Fiscal Year201920 Funding Plan for Clean Transportation Incentives - Appendix D"
September 20, 2019. Available at:https://ww2.arb.ca.aov/ourwork/proarams/lowcarbontransportationinvestmentsandair
qualityimprovementproaram/low1.

zss National Highway Traffic Safety Administration, "Automated Vehicles for Safety," 2019. Available at:
https://www.nhtsa.aov/technoloayinnovation/automatedvehiclessafety.
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7

Automation is expected to yield many benefits, including increased safety and productivity, decreased

fatalities, efficiency improvements from smoother traffic flows, and wider access to mobility. Fixed route

applications offer opportunities for automation, such as transit and shuttle services, bus depots, and non-

road use cases such as mines, freight handling facilities and rail yards. However, lack of standardization for

charging nonroad EVs makes it challenging for utilities to anticipate their power needs.

In the LDV segment taxi and TNC fleets are attractive early targets for automation, with significant
investments being made by automakers and TNC companies alike, including Lyft, Uber, Cruise Automation,

General Motors, Ford, Volvo, Honda, and others. In Arizona, Google's self-driving car program, Way no One,

is available for hailing and has been reportedly moving closer to Level 5 automation.2'*'

Progress on vehicle automation is also taking place beyond the LDV segment. Automated trucking company

TuSimple has been testing its vehicles - with human operators onboard for safety - on 110 between

Phoenix and Tucson, as well as between three destinations in Texas.2"'The company plans to develop an

autonomous freight network, eventually intended to span the nation, but initially featuring service between

Phoenix, Tucson, EI Paso, Dallas, Houston, and San Antonio. This initial phase is intended to take place

through 2021, with additional expansions beyond Arizona and Texas to follow.

Public policy will play a key role in enabling AV testing on public roads, and Arizona is well positioned to
remain at the forefront in this area. Governor Ducey's executive orders on AVs have drawn companies
developing this technology to the state, and the recently created Institute of Automated Mobility will
continue to drive collaboration on AVs between the public sector, private enterprises, and academia.

Potential impacts of COVID-19 on transportation electrification trajectory8.1.7

The COVID-19 pandemic has had significant impacts on the LDV and EV market. Auto sales plunged in the

immediate aftermath of the pandemic, with Q2 2020 auto sales down 33 percent. Sales rebounded slightly

by QUO when they were down 9 percent from 2019,2"0

J2

US EV sales as well as share of total vehicle sales decreased in April and May 2020, as shown in Figure 31.

EV sales are projected to stay below 2019 levels over the next few months to years, yet the EV share of total

sales is projected to rebound and ultimately increase above its preCOVID values by 2023. While EV sales

have declined, they are not expected to be hit as hard as conventional vehicles, total passenger vehicle

sales are expected to drop by 23 percent in 2020, but EV sales are expected to drop by only 18 percent."'

Monthly EV sales share had increased above preCOVID levels by July 2020, despite total sales being below

the same period in 2019.

237 bid.

238The Verge, "Way no tells riders that 'completely driverless vehicles areon the way, " October 10, 2019. Available at:
https://www. theverae. com/2019/10/10/20907901/wa vmodrlverlesscars-emailcus tomers arizona.

as Arizona Republic, "Selfdriving trucking service launched from Phoenix, other Southwest cities," July 2, 2020. Available of:
https://www. azcentral.com/story/money/business/tech/2020/07/02/tusimplelaunches-selfdrivinatruckinqroutesnhoenix-
southwestcities/3281064001/.

zero S&P Global, "US auto sales down 9% in QUO as coronavirus continues to curb demand" October 13, 2020. Avoiloble at:
https://www.spalobal.com/marketintelliaence/en/newsinsiahts/latesfnewsheadlines/usautosolesdown.9imq3os
coronoviruscontinuestocurbdemond60696734.

241 Bloomberg New Energy Finance, "Electric VehicleOutlook 2020."Available at: https://aboutbnef. com/electricvel1icleoutlook/

242 Atlos EV Hub, "Automakers Dashboard." Avoilobleat: https://www.otlosevhub.com/materials/automakersdashboard/.
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Figure 31. Morithly US EV sales in 2019 and 2020 by EV manufacturer :as
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Bloomberg New Energy Finance has predicted that the impact on COVID19 vehicle sales will last
several years, but the longterm trajectory will be unchanged, as shown in Figure 32 below.

Figure 32. Global annual passenger vehicle sales by drivetrain.
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+ Commercial vehicle sales are expected to reach normal levels sooner than personal vehicle sales
due to the increasing reliance on ecommerce. While some automakers have experienced project
delays in EV model launches, the impact of COVID-19 on model availability is not expected to be
large or long-lasting.

+ COVID-19 presents an existential crisis for public transit, however. Public health concerns and
increased hesitancy around proximity to others in shared spaces have risen, while commuting
has decreased. The longterm implications of these trends remain unclear. A return to pre-COVID
patterns and social norms - which may be feasible through the widespread availability of the

z4aAtlas EV Hub, "Automakers Dashboard. "Available at:https://www.atlosevhub.com/moterials/automakersdashboard/.

244 Bloomberg New EnergyFinance, "Electric VehicleOutlook 2020," Available at: https://aboutbnef.com/electricvehideoutlook/
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vaccines currently in beginning stages of distribution - could result in utilization of public transit
services at prior levels. However, as with many aspects of the current global health crisis, both
the timing and the specifics of such a "return to normalcy" are highly uncertain.
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8.2 Appendix B: Additional Analytical Results and Methodological Detail

Adoption Trajectories by Vehicle Segment and Utility Service Territory vs. Statewide

Figure 33. Low Adoption, Personal and Rideshare(TNC)LDVs
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Figure 34. Medium Adoption, Personal and Rideshare (TNC) LDVs
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Figure 35. High Adoption, Personal and Rideshare (TNC) LDVs
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Figure 36. Low Adoption, MD Delivery Vans
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Figure 37. Medium Adoption, MD Delivery Vans
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Figure 38. High Adoption, MD Delivery Vans
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Figure 39. Low Adoption, School & Transit Buses
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Figure 40. Medium Adoption, School & Transit Buses
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Figure 41. High Adoption, School & Transit Buses
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Cost Benefit Analysis Results by Vehicle Segment, Utility, and Charging Assumption

Figure 42. APS Personal LDV Unmanaged
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Figure 43. AP5 Personal LDV Managed
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Figure 44. TEP Personal LDV Unmanaged
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Figure 45. TEP Personal LDVs Managed
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Figure 46. APSTransit Buses Unmanaged
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Figure 47. APS Transit Buses Managed
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Figure 48. TEP Transit Bus Unmanaged
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Figure 49. TEP Transit Bus Managed
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Figure 50. APS Parcel Vans Unmanaged
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Figure 51. AP5 Parcel Vans Managed
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Figure 52. APS School Buses Unmanaged
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Figure 53. TEP TNC Vehicles Managed
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Figure 54. APS SchoolBuses Managed
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Figure 55. APS School Buses Managed

$300,000
UnmanagedSchool Buses

TEP

$2 $0,000
net Costs,

$(12,536)
Net Costs,
($28,301)

A

I
A

2 $200,000.u

$150,000

$100,000

88>
>_oNofol'II>a.z

$50,000
Net Benefits,

$6,019W_1_$

CostsCostsCosts BenefitsBenefits

PCT

Benefits

RIM

l
.

l Avoided Gasoline

Electricity Supply Costs

Avoided GHG

Utility Bills

O &M Savings

Tax Credits & Rebates

SCT

Incremental Upfront Vehicle Costs

Charging Infrastructure Costs

Air Quality Health CoBenefits

Figure 56. TEP School Buses Managed

$300,000
Managed School Buses

TEP

$250,000
Net Costs,

$(20,842)
Net Costs,
$(36,285)

A
I

A

$100,000

e $200,000
E
GJ>
>
a $150,000oN
'f t
>
a..z

$50,000
Net Benefits,

$6,223_ i _W$-

Costs Costs Costs BenefitsBenefits

RIM

Benefits

PCT

.
l
.

.
I
.

Avoided Gasoline

Electricity Supply Costs

Avoided GHG

Uti li ty Bills

O &M Savings

Tax Credits & Rebates

SCT

Incremental Upfront Vehicle Costs

Charging Infrastructure Costs

Air Quality Health CoBenefits

8-45Arizona Statewide Transportation Electrificatlon Plan



Statewide Transportation Electrification Plan - Phase II

Lifetime Net Present Value of EVs Adopted 2020-2040, by Vehicle Segment

Table 22. Net Present Benefits, Personal LDVs (S Million)

Societal Cost TestParticipant Cost Test Ratepayer Impact Measure

APS
1402
10264
14117

State

1535

9856

13555

State

1026

8435

11601

TEP

372

2444

3361

TEP

216

1271

1748

State
3476
24909
34258

TEP

70

S 81

799

APS
453
3722
5119

APS
567
3758
5168

Low

Medium

High

Table 23. Net Present 8ene]9ts, Rideshare LDVs (S Million)

Societal Cost TestRatepayer Impact MeasureParticipant Cost Test

APS

189

735

1010

TEP

2

19

25

APS

16

90

124

State

36

213

293

TEP

83

321

441

State
534
2069
2845

APS

223

903

1242

TEP

92

372

511

State
618
2499
3437

Low

Medium

High

Table 24. Net Present Benefits, Parcel Vans (5 Million)

Scenario Societal Cost TestRatepayer Impact MeasureParticipant Cost Test

TEP

6

17

28

State

237

639

1041

State

287

774

1261

TEP

44

120

196

TEP

34

92

150

APS

103

275

448

State

24

65

106

APS

6

16

26

APS

88

234

381

Low

Medium

High

Table 25. Net Present Benefits, Transit Buses (S Million)

Societal Cost TestRatepayer Impact MeasureParticipant Cost Test4
TEP

1

10

19

State

5

38

71

APS

3

26

49

APS

5

43

81

TEP

2

19

36

TEP

1

7

13

APS

2

12

23

State

14

122

229

State

7

70

133

Low

Medium

High

Table 26. Net Present Benefits, School Buses (S Million)

Societal Cost TestParticipant Cost Test Ratepayer Impact Measure

APS

$1

6

$11

TEP

$0

2

$3

State

$2

15

$28

State

$(7)

(78)

$(148)

TEP
so)
(6)

$(12)

State

$(4)

(49)

$(95)

APS

5(2)

(19)

$(36)

APS

$(3)

(29)

$(56)

TEP

$(1)

(10)

$(19)

Low

Medium

High
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Additional Methodological Detail and Sources

The following section describes additional data and assumptions used in the Cost Benefit Analysis, with a

primary focus on LDVs given the outsized impact these vehicles typically have on overall CBA results (due

to their prevalence).

Table 27. Vehicle Miles Traveled (VMT) Assumption

Sourcevehicle Type VMT

Previous E3 analysis in Arizona

UC Davis survey in partnership with Uber

NREL fleet DNA

Personal LDV

TNC LDV

Parcel truck

Transit bus
School bus

16,385

40,545

14,000

50,000
11,253

Valley Metro actual bus schedule adjusted for electric bus range assumption
State Transportation Statistics

Table28. Average range of BEV and PHEV (miles)

2020 2025 2030 2035 2040
295

42

243

34

BEV

PHEV

350

46

375

50

217

29
LDV range sources:

O

O Average of NREL Adopt'" and EV Adoption"' used for BEV 2020 and 2025.

NREL Adopt used for PHEV for 2020 and 2025.

o E3 internal analysis and assumptions for 20302045.

Table 29. Short/long range split for BEV and PHEV

2020 2025 2030 2035 2040
17%

66%

7%

10%

32%

45%

12%

11%

48%

18%

30%

4%

9%

78%

4%

9%

45%

26%

22%

7%

BEV Short

BEV Long

PHEV Short

PHEV Long

Vehicle split was calculated based on BNEF EV Outlook BEV/PHEV split forecasts and NREL Adopt/EV

Adoption/E3 range projections.

245National Renewable Energy Laboratory, "LightDuty Vehicle Attribute Projections (Years 20152030)." Available at:
httns://www.nrel.aov/docs/fv18osti/70455.Ddf.

zap EVAdoption,"US 8EV Fleet to Average 300 Miles of Range by Year End 2023, " May 1, 2019. Available at:
https://evodontion.com/usbevfleettoaveraae300milesofronaebvveorend2023/.
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Rideshare / TNC Driver Treatment

TNC vehicles that are modeled in E3's EV Load Shape tool consist of full time TNC drivers with annual

mileage on the order of 40,000 miles. In order to properly account for the number of TNC drivers who drive

only part time a weighting factor was used to convert projected TNC drivers in terms of "full time
equivalents," in accordance with data from a UC Davis paper, Characteristics and Experiences of Ride

Hail ing Drivers with Plugin Electric Vehiclesf"

Charging Access

Table 30 provides the segmentation of drivers by charging access type and urban vs. rural area.

Table 30. Charging Access by Housing Type

TotalWork Charging? Home Charging

None

L1

L2

None

L1

L2

Workplace

Workplace

Workplace

No Workplace

No Workplace

No Workplace

1%

2%

3%

1%

2%

3%

11%Total

8%

18%

22%

8%

19%

24%

100%

6%

14%

17%

6%

15%

18%

75%

2%

3%

3%

1%

3%

3%

15%

EV Supply Equipment Costs

Electric vehicle supply equipment costs are taken from the International Council on Clean Transportation"

and Idaho National L8b149

EVSECosts Through 2025

Hardware Total

$ 1,921

$6, 147

$ 6,147

Installation

s 1,184

s 3,020

s 3,020

s 737

s 3,127

S 3,127

$ 113,047s 38,047s 75,000

$ 30,750

Home L2

Public L2

Workplace
L2
DCFC (150
kw)
Transformer upgrade costs for six 150
kW DCFC complex

247 UC Davis Institute of Transportation Studies, "Characteristics and Experiences of RideHoiling Drivers with Plugin Electric
Vehicles, " Research Report - UCDITSRR2012. Available at: https://escholorship.ora/uc/item/1203t5u.

248 The International Council on Clean Transportation, "Estimating electric vehiclecharging infrastructure costs acrossmajor U.S.
metropolitanareas," Working Paper 201914, August 2019. Available at.
https://theicct.orq/sites/defoult/files/Dub/lcotions//CCT EV Charainu Cost 20190813.Ddf.

2" U.$. Department of Energy Office of5cientu'ic and Technical information, Idaho National Laboratory, "Considerations for Corridor
and Community DC Fast Charging Complex System Design, " May 2017. Available at: https://www.osti.qov/senlets/hurl/1459664.
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Fuel Economy

BEV fuel economy is based on forecasts from NREL=5" for a midsize car, while vehicle efficiencies are sourced

both from NREL and from recent EV range testing by AAA."

Table 31. LDV Efficiency Over Time

Year Miles/kWhkWh/Mile
BEV Fuel
Economy

MPGe Winter SummerSummer Winter

0.38

0.37

0.36

0.35

0.35

0.34

0.34

0.34

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.34 3.35

0.34 3.40

0.33 3.53

0.32 3.75

0.32 4.05

0.31 4.42

0.31 4.90

0.31 5.47

0.30 6.15

0.30 6.96

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

0.30 7.93

129

131

134

137

139

141

143

144

145

146

147

147

147

147

147

147

147

147

147

147

147

3.05

3.10

3.22

3.42

3.68

4.02

4.46

4.98

5.60

6.33

7.22

7.22

7.22

7.22

7.22

7.22

7.22

7.22

7.22

7.22

7.22

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

250 National RenewableEnergy Laboratory, "LightDuty VehicleAttributeProjections (Years 20152030)."Available of:
httns://www.nrel.aov/docs/fv18osti/70455.Ddf.

zsx AAA, "AAA Electric Vehicle Range Testing," February 2019. Available at: http://www.aoo.com/AAA/common/AAR/files/AAA
ElectricvehicleRanaeTestinqReport.Ddf
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Internal combustion engine fuel economy was sourced from NREL, and the Arizona average for LDVs was

calculated based on the weighted average of the registered LDVs in the state.

Table 32. Internal Combustion Engine Vehicle Fuel Economy (MPG)

Year Arizona Average
Car,
Midsize

Car,
Compact

Car,
Large

22.0

25.6

26.6

27.6

28.5

29.4

30.1

30.7

31.2

31.7

32.0

32.3

32.5

32.6

32.7

32.8

33.9

35.0

36.1

37.3

38.5

39.8

41.1

42.4

43.8

45.3

26.6

28.3

29.2

30.8

31.7

32.8

33.8

34.4

35.3

35.9

36.5

36.8

37.2

37.2

37.3

37.4

38.5

39.5

40.6

41.7

42.8

44.0

45.2

46.4

47.7

49.0

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

26.8

29.0

30.4

31.2

32.2

33.3

34.2

34.8

35.4

35.9

36.1

36.2

36.4

36.4

36.4

36.4

37.3

38.2

39.1

40.0

41.0

41.9

42.9

44.0

45.0

46.1

27.8

28.8

29.5

31.5

32.4

33.6

34.6

35.3

36.3

37.1

37.9

38.2

38.7

38.8

38.9

39.1

40.2

41.2

42.4

43.5

44.7

45.9

47.1

48.4

49.7

51.1
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8.3 Appendix C: Working Group Reports

The working group reports follow this page.
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Goal of EV Infrastructure Working Group
Co-Chairs of Working Group
Francesca Wahl (Tesla), Erik Williams (Clear Results), and Robert Bulechek (Energy Management)

Group Advisors

Devon Rood (APS), Judson Tilling hast (APS), Art Fregoso (TEP), Ben Shapiro (E3), Anne Dougherty
(ILLUME)

We would especially like to recognize the efforts of:

Caryn Potter (Southwest Energy Efficiency Project), Phill Jones (Alliance for Transportation Electrification),
Karen Apple (City of Phoenix), Douglas Fant (Southwestern Power), Chris McAbee (Maricopa County),
Catherine O'Brien (Salt River Project), Robert Perez (City of Glendale), Jason Sekhon (Toyota Motor North
America), Justin Wilson (Charge Point), Erick Karlen (Greenlots), Rachelle Celebrezze (Cruise), William Drier
(Electrification Coalition), Aaron Kressig (Western Resource Advocates), Braden Kay (City of Tempe), Grace
Delmonte Kelly (City of Tempe), David Rubin (Cruise)

Working Group Participants
The table below contains a list of all stakeholders who signed Up to be members of the Electric Vehicle
Infrastructure working group.

EV infrastructureORGANIZATIONLASTFIRST

i

Erik

Robert

Williams

Bulechek

Wahl

Chair

Chair

Chair

Member

Member

Member
Member
Member

Member

Francesca_
Dan

Michael

Kathy
Devon

Judson

Todd

Amanda Bowers on

Denby

Knoop
Rood _
Tilling hast

Wynn

Reeve

Walker

l

3

_

Marisa

Cameron Nance

Diane Brown

Mick Dalrymple
Paul Hirt
Tony Bradley

Laurie A. Woodall
C.J. Berg

Justin Wilson

Robert Perez

Karen Apple

Lori Glover

Mike Gent

Braden__ Kay
Grace Keny-

Eslir Musta

CLEAResult

Energy Consultant

Tesla

Alliance for Automotive Innovation

APS

APS
APS

APS

APS _
Arizona Chamber of Commerce Member

Arizona Commerce Authority Member

Arizona Corporation Commission Member

Arizona Public Interest Research Group Member

Arizona State University(ASU) Member

Arizona State University (ASU) Member

Arizona Trucking Association Member

Arizona's Residential Utility Consumer Office_ Member

Black and Veatch Management Consulting, LLC_ Member

Charge point Member

City of Glendale Member

City of Phoenix_ Member

City of Scottsdale Member

City of Surprise .  Member -
City of Tempe .  Member

City of Tempe |  Member |

Coconino County Member

2



Rachelle

David

Cruise

Cruise

Ben

William

Jeffrey

Joe _
Thomas

Erick
Rob

Anne

Chris

Erin

Alana

Jeanette

Dustin
Patrick
Katherine

Todd _
Catherine
Travis

Celebrezze

Rubin

Shapiro

Drier

Wis ha rt

Galli

Ashley

Karlen
Mow at

Dougherty

McAbee

Janicki

Langdon

DeRenne

Fitzpatrick

O'Leary
Sta inken
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O'Brien

Madsen

Caryn __
Douglas

Ken

Nicole
Jason I
Julie

Potter

Fant

Pratt

Hill
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Art ;
Camila

David

Darrel

Don

Rem

Juan Pablo

Fregoso

Martins-Bekat

Geber

Templeton

Covert

Dekker
Soulier

Johnson

E3

Electrification Coalition _
Exponent

Flagstaff Chamber of Commerce

Greenlots

Greenlots
HDR

ILLUME Advising

Maricopa County _ _
National Park Service - Grand Canyon

Nikola Motor/ Nikola Defense

Pima Association of Governments

Pima Association of Governments

Pima County Facilities Management
Plug In America _
Policy Development Group on Behalf of Toyota

Salt River Project

Southwest Energy Efficiency Project

Southwest Energy Efficiency Project

SouthWestern Power Group

Sun Engineering

The Nature Conservancy
Toyota Motor North America

Tucson Electric Power (TEP)

Tucson Electric Power (TEP)

Tucson Electric Power (TEP)

Unknown

Valley Metro _
Valley of the Sun Clean Cities

Way no
Way no

Western Resource Advocates

Western Resources Advocates

Autumn

Aaron Member

Member

Member

Member

Member

Member

Member

Member
Member

Member

Member

Member

Member

Member

Member

Member
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Member

Member
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Member
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Member _
Me mbe r  -

Member

Member

Member
Member

Member

MemberKressig

Purpose

The EV Infrastructure Working Group (EVl WG) will:

.

•
Identify key barriers and opportunities to develop sufficient charging capabilities to support anticipated
levels of EV adoption.
Identify and prioritize, by lead stakeholder, the near-, medium- and longterm actions necessary to
enable greater TE in Arizona sufficient to meet the outlined adoption goal.

Structure
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To answer the questions above, the EV Infrastructure WG determined that three subgroups would be
necessary focused on: 1) Barrier and Opportunities, 2) Intervention Strategies and 3) Case Studies. Below are
the work products for each of these subgroups which include recommendations on next steps.
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Work Product 1: "Barriers & Opportunities"
Subgroup Leads
Phill Jones (Alliance for Transportation Electrification) and Caryn Potter (Southwest Energy Efficiency Project)

Subgroup Participants
Karen Apple (City of Phoenix), Douglas Fant (Southwestern Power), Chris McAbee (MaricopaCounty),
Catherine O'Brien (Salt River Project), Robert Perez (City of Glendale), Jason Sekhon (Toyota Motor North
America), Judson Tilling hast (Arizona Public Service)

1. Identify the key barriers to develop sufficient charging capabilities for anticipated levels of EV
adoption.

The following table is what the Barriers and Opportunities subgroup has identified as critical barriers that
prevent greater EV adoption. The ranking does not indicate a specific barriers lesser value; it is intended only
for discussion purposes.

Barriers that PreventBarriers to Developing Sufficient Charging Capabilities
for Anticipated Levels of EV Adoption Greater EV Adoption

4=Highest Barrier
1 =Lowest BarrierJI

Education and Outreach (E&O) 4

3Statewide, Local, and Utility Programs, Application,
Investments, as well as public support for regional, state,
and local decision-making

2Costs of developing EV Charging Infrastructure

1Access for BIPOC and Underserved Communities
(Rural and Urban)'

Education and Outreach (E&O):
Generally, E&O is defined as any program or activity that promotes awareness, knowledge of electric vehicles
(types of cars) and charging Infrastructure includes avariety of use cases: residential, workplace, multi-family,
and public infrastructure. The following partners have differing definition of education and outreach, based on
the role that they serve. They are clarified below:

. For utilities: E&O activities include programs such as enhanced web portals that explain the different
types of EVs for purchase, ride and drive actions, the cost savings of EVs compared to traditional fuels,
attractive rate design options for EV owners, and the enviro nmental and other benefits. As fully
regulated utilities, they must develop programs and have them approved by Commissions.

. For Original Equipment Manufacturers/EVSPs: E&O activities include traditional marketing activities
that auto OEMS employ when marketing and selling new vehicles and can consist of traditional media,
on-line marketing, direct marketing, and other approaches. These activities are not regulated by the
Arizona Corporation Commission.

1 Underserved Communities are defined as the following:
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• For Auto Dealerships: Similar to OEMS' activities above and includes a variety of marketing activities ,
including traditional media, online social media, and word-of-mouth education and outreach.
Furthermore, this provides for the training of the dealers' sales staff (either on-line or in-person) in how
electric vehicles work, the different types of charging, and such. These activities are not regulated by
the Arizona Corporation Commission.

. For Non-Utilities: E&O activities can also occur at the state and local levels through improved
constituent outreach.

These definitions support the following barriers and opportunities for E&O that this subgroup has identified.
The following list is not in ranking order.

1 . Lack of awareness of EV models, plugs, and charging and fueling Infrastructure.
a. Customers can be confused based on the lack of uniformity of various EV charging types.

2. Lack of clarity regarding the proportional role of Original Equipment Manufacturers (OEMS) ,
Transportation Network Companies (TNCs), and Electric Vehicle Service Providers (EVSPs) related to
publicly funded transportation electrification projects.

3. Role of dealerships: Lack of clarity with no-touch auto sales and delivery systems, as well as the future
of dealership sales models with electric vehicles.

4. Utility role: What should be the appropriate budgetary level for marketing, education, and outreach
dollars?

a. Role in driving customers towards electric vehicles models through utility websites, sponsored
ride and drives, bill credits, etc.

b. Role in working with dealerships on financial incentives to make EVs more attractive and make
the total cost of ownership comparable to conventional vehicles.

5. Lack of education and awareness campaigns geared towards legislators and regulators.

6. Many customers are unaware of the advantages and benefits of owning and electric vehicles.
a. Lack of "visible infrastructure" limiting educational opportunities

i. For example, actual charging stations and the education that is included with them,
visible Signage, utility websites, etc.

ii. Visible education from utility

7. Lack of differing educational awareness for the various use types :
i. Light Duty Vehicles
ii. Medium-Duty/Heavy-DutyVehicles
iii. Public Transportation Buses
iv. Electric School Busses
v. Utility fleets and non-utility fleets

Utility Proqrams, Application. and Investments

The following list is not in ranking order.

1. Interconnection/service connection concerns: Lack of a single point of contact (SPOC) for EVSPs and
providers, which makes it costly and difficult to get applications in aqueue, process in atimely manner.
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2. Lack of knowledge of where (locational) it may be good to site charging Infrastructure.

3. Lack of sharing that information via hosting capacity maps or something else externally with charging
providers and others.

4. Rate design issues, such as volumetric, demand and non-demand billing and structures.

5. Planning issues - how much visibility do utilities have over the demand for services, and where the
EVSPs and others may wish to locate stations and for DC Faster Chargers and public Level 2
Charging.

6. Unclear future decision making on how utilities will work with OEMS, EVSP's and TNC'swill work
together to ensure as earless customer experience. It will include a certain level of data access from
both entities.

7. Lack of decision-making to utilize vw Settlement funds towards EV infrastructure and investments.

Costs of developing EV charging Infrastructure

The following list is not in ranking order.

1 Procurement Costs
a. Make Ready & Charger Hardware
b. Managed Charging capability and software needs
c. Request for Proposal/Information
d. Software enhancements
e. Labor and installation

2. Requirement and Operational Costs
a. Payment Systems: Security and Financial Systems
b. Measurement Standards Compliance
c. Permitting, jurisdictional authorities (cities, fire, police, etc.), and utilities

i. ADA Compliance and Parking Requirements
ii. Consideration of loading and off-leading time valuation

d. Multiple Plug Types for DCFC's (CCS, CHAdeMO, Tesla)
e. Service Level Agreements
f. Warranties
g. Managed Charging capability, network operations, and software costs

3. Soft Costs
c. Local government permits and restrictions on ROW
d. Restrictions on on-street parking, and innovative solutions
e. Arizona Department of Transportation project costs

Access for BIPOC and Underserved Communities (Rural and Urban)

The following list is not in ranking order.

As it relates to electric vehicle infrastructure, BIPOC and Underserved Communities are defined as ability to
access charging Infrastructure and services that would make it easier to go electric.

. Limited charging access for those living in multi-dwelling units (MUDs), created charging station
"deserts."
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. No incentives for landlords (HOAs) to install electric vehicle charging stations and parking lots to build
not, especially with COVID.

. Access to capital for underserved communities for electric vehicle purchases. Access to Infrastructure
for ride sharing programs or public transportation

. "Luxury Good" perception - lack of low-income f amities utilizing electric vehicles.

. Lack of access to used EV markets

. Lack of enthusiasm by multi-dwelling unit trade associations/organizations toward new
suggestions/requirements made by external parties

2. Identifies the key opportunitiesto develop sufficient charging capabilitiesforanticipated levels of
EV adoption

The following list is rlof in ranking order.

1 . Accelerated EV adoption and transportation electrification activities, if managed correctly, could lead to
the following opportunities:

a. Avoid indirect and direct GHG emissions as well as other key air pollutants- can be calculated
for various scenarios. Avoided air pollutants, such as NOX and pm 2.5, especially with the
Covid-19 crisis - Maricopa County is a clear case study for improvement here.

b. Public Health Benefits- With ozone nonattainment, county, city, and state economic
development opportunities are inhibited. However, transportation electrification jobs can allow
Arizona the chance to play an important role (besides TX and CA and others) in the supply
chain and development of EVs.

c. Downward pressure on rates over time by increasing EV load while also heavily promoting
managed charging.

d. Removing future economic development barriers.

e. Utility investments in larger volumes to achieve volume discounts.

f . EV Infrastructure Underserved Localities - Opportunity to reach out to BIPOC and Low-Medium
income (LMI) and underserved communities and develop new and innovative programs to serve
these consumers and communities.

g. Grid Technology Advancements - Accelerate the transformation of the utility in its distribution
grid and structure to accommodate not just EVs and EVSE, but a variety of DERs that can be
integrated in grid (DERMS and ADMS and other solutions) - provide both system benefits and
to EV owners.

h. Consumer awareness of savings and incorporating benefits in overall education and outreach.

i. Reduction in noise pollution and improvement to non-EV drivers' and EV drivers' lifestyles.

2. Develop a collaborative approach to developing these infrastructure programs with all of the potential
"Partners," as defined from the "Programs and Partnerships" Working Group.
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3. Identifies additional relevant research questions for further investigation.

The Electric Vehicle Infrastructure Vehicle working group recommends that there is further analysis of the
benefits of electric vehicles, including light-duty vehicles, medium-heavy duty vehicles, as well as electric
public and school buses, specifically in Arizona. The benefits that should be explored include but not limited to:

1 Greenhouse gas emission reductions through greater transportation electrification for lightOuty
vehicles, medium-duty/heavy-duty vehicles, and electric buses.

2. Air pollutant reductions through greater transportation electrification.

3. Statewide economic development as measured in gross domestic products and other key performance
indicators.

4. Job development in localized economics in rural and urban portions of the state, including sovereign
tribal entities.

Taking the above f actors into account, consider a revised costbenefit analysis to include the direct and indirect
benefits and cost assessments.

Work Product #2: "Intervention Strategies"
Subgroup Leads
Justin Wilson (Charge Point) and Erick Karlen (Green lots)

Subgroup Participants
Rachelle Celebrezze (Cruise), William Drier (Electrification Coalition), Aaron Kressig (Western Resource
Advocates)

Summary:
This work product builds off the work of the "Barriers and Opportunities" subgroup related primarily to EV
Infrastructure. Below this report will identify the barriers identified either through this subgroup or others and
intervention strategies that can be used to overcome these barriers. In instances where there are examples of
intervention strategies deployed in other states, we provide references. Participants of this sub-group note that
there has been much discussion around some of these topics already in Arizona, including in Arizona
Corporation Commission (ACC) Docket No. 18-0284when led to the development of both a Policy Statement
(Decision No. 77044) and a Policy Implementation Plan (Decision No. 77289) on electric vehicles and more
specifically electric vehicle infrastructure.

Barriers:
Broadly speaking the Barriers and Opportunities subgroup identified four categories of barriers related to
infrastructure: Procurement Cost, Operational Cost, Soft Cost, and Utility Engagement and Information. This
subgroup will continue to use these categories to guide our discussion of intervention strategies, noting that
some intervention strategies could address multiple barriers. We have taken the work of the Barriers and
Opportunities group and incorporated it below, in many cases synthesizing some barriers into broader
categories, as well as, re-organizing some of the identified barriers based on the deployment experience of this
group.
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Procurement Cost:

Barrier Intervention StrategiesI

Hardware Cost

Installation Cost

.

Government Incentive Programs
Utility Electrification Programs
Income Qualified and Equity Focused Programs.
EV Ready Building Codes
Creative financing and public-private partnership
programs
Perhaps something about workforce development
to help address installation costs?

Operational Cost:

Barrier I Intervention Strategies

Software and Networking fees Income Qualified and Equity Focused Programs
Government Incentive Programs
Utility Electrification ProgramsOngoing Maintenance (Service agreements

and warranties)

.Utility Rates Utility Electrification Programs

Soft Cost:

Barrier Intervention StrategiesI

Permitting .
.

State and Local Government Guidance
EV Ready Building Codes

Right-of-way and parking restrictions

Government Incentive Programs
Utility Electrification Programs
Income Qualified and Equity Focused Programs.
Regulatory relief.

Compliance cost (ex. Data management cost
associated with programmatic requirements,
fees related to equipment inspections,
hardware, and software requirements)

Utility Engagement and Information:

Barrier Intervention StrategiesI

.Siting and Interconnection

.

Electrification Teams and Dedicated Account
Representatives
Transparent timelines for construction, energization
etc.

Lack of Coordination and Clarity regarding
roles and responsibilities related to publicly
funded EV infrastructure projects.

State Transportation Electrification Plan
Regulatory Workshops and Policies
Goal-setting/Policies opportunities through Public
Utility Commissions and State Legislatures.
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Description of Intervention Strategies

•

O

O

O

Government Incentive Programs: Government incentive programs have been used across the country
to assist in encouraging the development of EV infrastructure. There are many ways that governments
have structured these incentive programs including: rebates, grants, tax incentives and competitive
solicitations. The program structure utilized by governments may vary based on the type of EV
infrastructure deployed, funding sources, and administrative considerations. Examples of these type of
incentive programs include:

Use of vw Settlement and other Transportation funds to expand charging infrastructure and
adoption of electric vehicles.
Grant or rebate programs to reduce cost of purchasing and installing charging equipment.
Programs have utilized capital budgets, fees and taxes, and federal funds to deploy charging
infrastructure. Examples include: CALeVIP, Charge Ahead Colorado.
Tax incentives: Tax incentives can help certain operators offset the cost of installing charging
stations. Oklahoma has a tax credit for Up to 45% of the cost of installing commercial alternative
fueling infrastructure (including charging stations).2

.

O

O

O

o

Utility Electrification Programs: Utilities across the US have proposed and received regulatory approval
for electrification programs. In 2018, the Arizona Corporation Commission began investigating electric
vehicles and the role of electrification programs in Arizona in Docket RU-0000-A-18-0284. The
Commission has issued two decisions on this topic, generally referred to as the Policy Statement and
Policy Implementation Plan. Each of these decisions provides guidance to Public Service Corporations
regulated by the Commission on how best to approach electrification programs.

Make-Ready Programs: Make-ready infrastructure generally refers to all the electrical work and
infrastructure necessary on either or both sides of the utility's electric meter to make a site ready
to connect EV charging equipment. Many utilities have developed programs to provide make -
ready infrastructure to site host either through rebate or utility owned models.
Rebates for Charging Hardware: To help offset the capital cost of charging equipment, utilities
have separately or in combination with make-ready programs provide rebates to site hosts who
seek to install charging equipment. Rebates for charging hardware are particularly helpful when
sites may not need significant make ready upgrades or to encourage certain behavior such as
using ENERGY STAR certified equipment.
Direct Ownership of Charging Hardware: in certain situations, utility direct investment and
ownership of charging hardware can be appropriate, depending on the objectives and market
barriers presented.
On bill financings and tariff-based recovery: separately or in combination with other strategies,
creative financing programs f acilitated by utilities can help overcome avariety of cost-related
barriers.

2 https 1//afdc.enerqy.qovAaws/all'?state=OK

3 OnBill Financing is afinancing mechanism that has the utility provide financing to acustomerfor energy specific improvements .The
loan is recovered through a charge on the customers monthly bill.

4 TariffBased Recovery sees the utility add a charge to a specific customer's monthly bill to recover the costs for an energy
improvement. The charge is applied to the monthly bill up until the investment is fully paid.
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O

O

.

.

O

O

O

O

o
.

O

Rates and Load Management: Electricity rates and load management programs, that encourage
efficient use of the grid, maximize fuel costs savings, and minimize operational costs including
the impacts of demand charges, are important for the proliferation, operations, and grid
integration of EV charging stations. Utilities and regulators should ensure there are rates and/or
load management options available for the unique operational characteristics of various EV
charging use cases.
Electrification Teams: When questions arise, it is important for various actors in the EV charging
ecosystem to know who to contact. Stakeholders believe it is best practice for utilities to
dedicate specific staff members to provide assistance to EV charging developers, entities
looking to electrify their vehicles, and site hosts, in particular during the siting and
interconnection phase of development, but also more broadly in supporting the electrification
decisions of its customers.

Vehicle Incentives: Tax Credits and Rebates for EV incentive drivers to purchase electric vehicles.
When more electric vehicles are on the road, it increases utilization of public charging infrastructure.
When utilization of public charging stations increases it lowers the operational cost for charging station
operators and also spurs the development of more charging infrastructure.
State md Local Guidance/Mandates: State and local governments co assist in a variety of ways with
the development of charging infrastructure.

State Transportation Electrification Plan
State guidance to local permitting authorities via permitting guidebook
EV Ready Building Codes
Regulatory Workshops and Policies
Goal setting

Sector Specific Programs
Income Qualified and Equity Focused Programs.

Work Product #3: "Case Studies and Arizona Gaps Analysis"
Subgroup Leads
Braden Kay (Tempe) and Grace Delmonte Kelly (Tempe)

Subgroup Participants

David Rubin (Cruise), (Caryn Potter Southwest Energy Efficiency Project), Erick Karlen (Green lots)

Identifies which of these actions are ripe for adoption, implementation, and expansion in
Arizona.

The following table identifies what the Case Studies and Arizona Gaps Analysis subgroup has
identified as key barriers that prevent the greater EV adoption. The following is not in ranking order.

Charging infrastructure:There are avariety of use cases for EV charging infrastructure based on charging
demands, usage patterns, vehicle ownership models, and grid constraints. Each use case has its own pros
and cons, and also has various metrics for success and accessibility. As Arizona considers case studies to
inform and shape its own transportation electrification (TE) efforts, there are three specific use models that
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should inform future policy initiatives. These include public, multi-unit dwellings and the workplace, and fleet
(be it private or public-owned).

Regional, State, and Local Policy Decisions: need cooperation and partnerships to make this work in a way
that allows AZ drivers security about available charging to move forward with EV purchases. Require bottom
up (cities/regional) ; top down (state/regional) planning to ensure all needs are met to move this path
forward. The adoption of measures to move EV infrastructure forward is significantly dependent upon needs
and situation of specific localities and geography/population of Arizona along with transportation relationship to
surrounding States. Ideas of specific policies are given below but the best policies should be selected given
the requirements of each local area and its relationship with the surrounding area.

AZ RecommendationCase Studies/ExamplesIntervention Strategy
t
. Public Access: Chargers are

strictly available to the public.
Of ten have low utilization, with
more limited near-term return on
investment due to lower EV
adoption. However, public access
chargers will be critical in driving
up broader adoption amongst the
public, particularly in providing
short-term charging solutions to
backfill against home and
workplace charging (explored
below). Key policy questions and
options for public access chargers
are of ten included:
o

O

o

o

O

What level chargers should be
installed (Level II, DCFC)'?
Who should own public
chargers EVSPs, IOUs, site
hosts? A combination?
Where should these chargers
be sited? Curbside parking,
garages and lots, gas stations,
business locations?
Should state backed
incentives be allocated, and if
so, what are metrics for
success? Utilization?
Location?
How do regulatory authorities
treat back-end make ready
infrastructure, especially for
chargers with higher
installation costs like DCFCs?
Are these eligible for funding?

CALeVlP - Public Charger Program:5
One effective EV infrastructure
deployment program is the California
Electric Vehicle Infrastructure Project
(CALeVlP). With appropriate
programmatic revisions, Arizona may
consider deploying a similar structure
that provides rebates for EVSE
infrastructure deployment, scaling with
the power level/cost of installation.
Incentives are available for Level II and
Level Ill/DCFC infrastructure, with
rebates available up to $6,000 for Level
II and up to $80,000 for DCFC. The
program has prioritized expanding
public access to electric miles and has
focused on both urban as well as
suburb*oan and rural counties that can
ensure greater public access to this
infrastructure. CALeVlP is administered
by California's Energy Commission as
part of the Clean Transportation
Program, and funded indirectly through
vehicle reg castration, tag and plating
fees, as well as smog abatement fees.
$71 M is currently available, with a
maximum of $200M. CALeVlP funds
are allocated via Project Areas,
selected at the county level through
docketed regulations, allowing
stakeholder f eedback to prioritize
certain geographies. When
implemented, the Project Areas have
some flexibility in terms of allocation
and eligibility, including partial eligibility
for MUDs and workplace changers.

I

Public Chargers:When
considering public charger
deployment, Arizona should
prioritize areas with dense EV
adoption while also balancing
equity and access concerns.
Specifically, for public charging
infrastructure, weighing current
and future demand is critical to
ensure that deployed funding
benefits all users. Furthermore,
ensuring ad equate coverage with
DCFCs for major networks like
the 1-10 and 117 corridors will
help encourage adoption and
reduce public concerns about
charger availability. A successful
sector will provide ample funding
for public charger installation,
offer flexibility in permitting and
siting, and be responsive to
different geographic needs.
Utility Collaboration:Critical to
robust deployment ot EV
inf restructure will be the
collaboration between utilities
and EV charging companies.
Data sharing, cost-e=ffective7ess
tests, and collaborative
agreements can ensure all
parties can benefit from mass
charging infrastructure
deployment. "A utility can reject a
charger provider's proposal
because it does not fit existing
capacity, but it could also tell the
provide what would work better.
1T1at would be tremendous."
Jonathan Lev EV o

5 State Led: CA CALeVlP and PALevel 2 EV Charqinq Rebate Proqram
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Intervention Strategy_lCase Studies/Examples _| AZ Recommendation
I
• Workplace/MUD Chargers:A

successful workplace/MUD
charger sector will provide
incentives fd property managers
to install infrastructure, minimize
barriers for these installations,
and clearly delineate potential
benefits from such investments
to said property managers.

Charge Ready NY - Workplace/MUD:°
New York's NYSERDA administers
Charge Readv NY, a program that
offers funding for Level II chargers for
workplace and MUD sites, as well as
limited puolic charging use cases. Up to
$4,000 is available per charging port
installed and can be used for both
equipment and installation costs. The
current program was initially funded
with $17M, with roughly $7.5M
remaining. The Level II specification
helps MUD and worlgolace property
managers fill a unique niche for mid-tier
charging needs for longer duration
stays (such as overnight and midday).

o

o

o

O

O

O

. • Fleet Chargers:A successful
fleet charger sector in Arizona
will ensure eligibility for all
vehicle and charger ownership
models (privately or publicly
owned), remain vehicle class
agnostic (LDV, MDV, or HDV),
and prioritize high-mileage/high-
emissions use cases to ensure

CALeVlP - Public Charger Program:
One effective EV infrastructure
deployment program is the California
Electric Vehicle infrastructure Project
(CALeVIP). With appropriate
programmatic revisions, Arizona may
consider deploying a similar structure
that provides rebates for EVSE
infrastructure deployment, scaling with

Workplace and Multi-Unit
Dwelling:Chargers available to
specific populations - determined
either by place of residence or
work. while these chargers are
not strictly off limits for public use,
they are predominantly
constructed to serve, incent, and
accommodate EV adoption for
certain g roups. These chargers
are very useful for providing
midday and evening charging
solutions, and - in the case of
MUD chargers - are critical in
delivering greater equity for
f amities and individuals who are
unable to install their own
chargers at home. Key policy
questions for workplace and MUD
chargers include:

What level chargers should be
installed?
Are there certain public access
requirements to receive
funding?
With costs often born by
property owners and
managers, should state
incentives be used simply for
chargers, or to offset the cost
of installation as well?
Should incentives allocated be
the same as public chargers,
g iven there is less overall
access to this infrastructure?
How do regulators ensure
access and equitable
distribution of MUD and
workplace chargers?
Should there be building
code/zoning updates to
mandate upgrades for EV
char in '?

Fleet (Public or Private): Charging
infrastructure for fleets is a very
important component to more
robust transportation
electrification. This use case is
much more unique than public
access and workplace/ MUD,
given that fleet operators often
need much more predictability for

6 State Led: NYNYSERDA Charge Ready NY
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Intervention Strategy_lCase Studies/Examples _| AZ RecommendationI
the maximal impact for reducing
transportation pollution.

.

charger availability to ensure
seamless operations. Often, this
inf restructure is privately operated
(and, at times, owned) to ensure
that vehicles can charge when
needed. Despite the lack of public
access, however, fleet
applications are highly valuable in
decarbonizing transportation given
the often high-mileage vehicles
and associated gains from
electrifying fleets. Furthermore,
there are a variety of applications
for fleet chargers as well, including
public transit, municipal fleets (law
enforcement and emergency
response), rental vehicles,
business and delivery fleets, and
ride hailing. Key policy questions
for this model include:
o

O

o

o
.

the power level/cost of installation.
Incentives are available for Level II and
Level Ill/DCFC infrastructure, with
rebates available up to $6,000for Level
II and up to $80,000 for DCFC. The
program has prioritized expanding
public access to electric miles and has
focused on both urban as well as
suburban and rural counties that can
ensure greater public access to this
infrastructure. CALeVlP is administered
by California's Energy Commission as
pan of the Clean Transportation
Program, and funded indirectly through
vehicle registration, tag and plating
fees, as well as smog abatement fees.
$71 M is currently available, with a
maximum of $200M.
PG&E Fleet Ready Program - Fleet:
PG&E's Fleet Ready Program is an
interesting case study on supporting
fleetspecific EV infrastructure
installation. The program is fairly broad
and includes both vehicle-specific and
charger-specific rebates. The funding
for chargers scale with power level,
from $15,000 (up to 50 kW), to $25,000
(50-150 kW), to $42,000 (<150 kW).
The program is specifically available for
a number of medium and heavyduty
fleet applications. Program eligibility is
determined by being a PG&E customer,
owning/leasing property, and deploying
at least 2 EVs in a fleet. The program is
ratepayer funded.
Other relevant case studies include:
O

O
o

o

Plug-ln Austin Electric Vehicles
(TX, IOU-led)
MassEVIP Fleets Incentives
(mA, State-led)
PG&E EV Fleet Proqram (CA,
IOU-led)O

How will regulators address
the various ownership models
for vehicles and chargers?
How will regulators integrate
and accommodate emerging
mobility solutions such as
shared EV fleets into new state
incentive programs ?
How will incentives for fleet
chargers be allocated?
Quantifiable benefit to the
public? Needsbased
application? Calculated fleet
emissions reduction?
What role can IOUs play in
deploying large banks of
chargers for fleets, or in
installing back-end make ready
upg rad es for sites?
Will LDV, MDV, and Hnvfieer
vehicles be treated similarly
with incentive programs?
Do the unique owner/operator
charging needs change the
states approach to
incentives?
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Intervention Strategy_lCase Studies/Examples _| AZ Recommendation
I

•Regional Collaborations:
Commitment to joining other
Western states to expand/create a
highway charging system, EV
vendor coordination resulting in
full but not duplicative coverage

.

REV West Mou - create an
Intermountain West Electric Vehicle
Corridor that will allow for seamless
driving for EV drivers between the
signatory states. AZ is part of the REV
West MOU, but we believe
strengthening its goals and
commitments to the MOU would be a
benefit to the State?
West Coast Clean Transit Initiative -
a dozen utilities in CA, OR, WA
extending the above with additional
truck charging stations and cross-state
IOUt€S.8
WestCoast Green Highway - DC fast
chargers and Level 2 chargers from
British Columbia to the
California/Mexico border. Chargers
are installed every 2550 miles and
allow for EV drivers to drive the entire
West Coast. Oregon is working on
updating the infrastructure along this
highway for faster charging. 9

Join other Western states and
creating an EV charging corridor
so that travel between states is
easy for EV drivers. Expand the
REV West MOU. Include the
Tribes .
Work together with other
transportation agencies across
the West to deploy DC fast
chargers every 25-50 miles
along major routes in Arizona.
These routes should include
routes that travel through
Arizona to other states as well as
popular destinations and
Reservations across the state. lt
is important to have regular
intervals for charging stations so
that drivers feel ease traveling
across and through Arizona.
Additionally, it is important to
have other amenities around the
charging locations as charging
typically takes 30 minutes.

.State Collaborations:Create an
ongoing working group dedicated
to EV solutions in the State,
federal, state, and utility funding
programs, EV goals, state and
utility websites, EVvendor
coordination, state tax credit for
installing charging stations, grants,
acco mmodation for lowspeed
EVs, exemption from emissions
inspection, consistent and
id entifiable Signage

State - Create an ongoing EV
Collaborative to continue to
expand EVgoals, including
infrastructure, in Arizona This
collaborative can come from the
TE plan stakeholder groups
along with state agencies, add
EV Steering Group to ASU
Sustainable Cities and
encourage participation from
other state universities, establish
framework for intrastate reg tonal
cooperation, various groups,
including state agencies, utility
companies, and private sector,
must work together to increase
EV charging infrastructure
across the state.

Charge Ahead Colorado has
provided $6M in grants which has
produced more than 1,000 EV clangers
across the state.'°
Oregon EV Collaborative - large group
of stakeholders, including state
agencies, NGOs, and private
companies to further EV goals in the
state of Oregon."
Oregon EV Collaborative initiated by
Governor Executive Order resulting in
Go Electric Oregon. Consists of a large
group of stakeholders, including state
agencies, NGOs, and private
companies to further EV goals in the
state of Oregon - goal is 50,000
vehicles by 2020 and 100% by 2050,
Supports all aspects of EVs including
promoting infrastructure. 12 Significant
actions include:
o
O

State employee EV charging
Leverage 15% of VW Settlement
with focus on rural, lowincome, and
multi-famil .

7 httos://afdc.enerqv.oov/laws/11875
8 https ://westco astcleantran sit.com/#resourcessection
9 http://westcoastqreenhiohwav.com/electrichiqhway.htm
10 https://enerwoMce.colorado.Eov/zeroemissionvehicles/coloradoevoian2020
11 https://www.oreqon.qov/CDOT/Proqrams/paqes/Electric~Vehicles.aspx
12 https://goelectric.oree,on.zov/our-strategy
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| Intervention Strategy_ICaseStudies/Examples _| AZ Recommendation
o
o

o

O

Utility rebates and partnerships
EV charging priority for parking lot
waitlists
Code to require EV ready for all new
residential and commercial buildings
by 2022.
Work with Electrify America to install
DC f as charging on busy corridors
usin some vw Settlement funds

Ft. Collins, CO
o

O

Local Collaborations:Providing
grants for EV chargers and related
infrastructure for lowincome
communities, EV ready
requirements in code, light poles
for charging, free parking,
prominent websites with maps, EV
no-cost borrowing program,
charging hubs, etc. Set goal or at
least have realistic projections of
growth.

O

O

Wanted to make transport more
convenient, accessible, and
cleaner. As part of this, created EV
Readiness Roadmap 2018 with
implementation beginning 2019 with
formation of Steering Committee -
excellent and comprehensive, could
be reference for cities as a place to
Stalt13
Only took the City nine months to
prepare detailed roadmap.
Gives 1- to 2-year goals, 3- to 5
year goals, and within 10-year
goals.
Sets Goal Citywide for 50% of EV
sales by 2030 as part of leading by
example and knowing what to plan
for.

o

•

Partnered from very beginning with
County, other Cities, non-profits,
utility, and the University

Sonoma and Mendocino Counties

Local -cooperate in upcoming
MAG program in the Valley
Universities can assist in
development of regional goals in
absence of local drivers outside
of MAG or Pima County, utilities
can provide support and
information regarding technical
information, non-profits could be
central to above
Goal setting helps define needs
but even in absence of goals,
growth assessment for each
Reg ion/City provided to Cities
and Counties would be an
excellent way to encourage
governmental entities to begin to
think about and potentially
support EV charging in a way
that allows ownership growth.
City of San Francisco partnered
with the International Council on
Clean Transportation October to
support charging station study
for goal of 100% new vehicle
sales by 2030. Excellent
example of support communities
need.'6

(CA) and other entities partnering with
CA Energy Commission to increase EV
charging from current 460 public
stations. Pays $8,000 for Level 2 and
$80,000 for DC Fast Chargers. At least
$7M is available from a variety of
agencies."
Portland, OR EV Strategy:Carbon
red uction plan - 40% by 2030 and 80%
by 2050 - transportation 40% of
emissions so of high importance. Lists
49 actions to increase EV adoption,
with 23 specifically related to
infrastructure.'5

13 https ://www.fcoov.co m/fcmoves/files/cofcev-readin ess-roadmao .0df?1540496524
14 https ://song maclean power.orq/n ews/sonomaan dmen docinoco untiesselected-fo r675mincentiveprooramfo relectricvehicle
ch are Inainfrastructure
15 https://www.portland.0ov/sites/default/files/2019-07/final electricvehicle report2016 web.pdf
16 https1/vwvvv.usdn.orq/members/updates/39978#/
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Case Study Spotlight
Policy or Program: CALeVIP

CALZ
• California (deployed in certain counties based on solicitation and staff

evaluation as "Projects").
Place:
(e.g., SMUD)

Key Features •
.

Rebates for Level II and DCFC EV chargers.
Chargers must be open to the public.

Cost and Financial
Impact

Total funding up to $200M, currently authorized for ~$70M
Relatively self-sustainable funding (from vehicle registrations and smog
abatement)

•Equity Considerations Specific Projects have created floorsforaminimum amount of funding to be
allocated to low-income and disadvantaged communities. For example, the
Peninsula-Silicon Valley Project stipulates that 25% of funding go to DACs
and LICs.
Discussed further below as a potential barrier, a prerequisite to benefit from
CALeVIP is actually owning an EV. The program stipulates that chargers
must be public access, which has led to certain use but for those members of
the public that cannot afford an EV

•Potential Barriers:

•

One of the major challenges of the CALeVlP program is that funding is
limited to Project Areas. while this allows more deliberate, targeted, and
focused allocation of funds, it has caused some bureaucratic delays where
greater flexibility would have allowed for more installations.
Another issue is the overlap of equity and CALeVlP's eligibility requirement
for public access. Specifically looking at future use cases, many emerging
EV mobility solutions (such as managed EV rental, carsharing and ride
hailing fleets) that directly provide green miles to the public and may benefit
from more predictable access to chargers through CALeVlP, are ineligible for
the program due to relying on privately managed chargers. While CALeVlP is
intended to provide the public with greater charger access, EV ridesharing
serves as a way for low-income communities to still access green miles even
if they may not have the means to afford an EV. Disqualifying emerging
mobility models with private chargers raises equity concerns about the
program. In anticipation of these emerging technologies and growing trends
towards mobility as a service, Arizona should consider adopting broader
eligibility requirements - especially for business models that specifically exist
to provide the public with access to all-electric transportation.
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Overarching Goal-Setting Recommendations
The stakeholders of the EV Infrastructure Working Group recommend astatewide high adoption goal for light-
duty vehicles by 2030, that by the year 2030, Arizona should have at least 22% or 1 .5 million light-duty electric
vehicles on the road statewide, and the maximum charging station infrastructure to serve th is number of light-
duty vehicles." This high adoption goal is important to identify the level of make-ready infrastructure and other
infrastructure projects that will be needed as well as the level of investments that will be needed to electrify
Arizona's transportation sector. This goal should be adjusted and reevaluated at least every ten years, with an
interim 5-year check-in.

References/external resources
AZPolicy implementation Plan
Colorado Electric Vehicle Working Group Report
EEl, "Accelerating Electric Vehicle Adoption", Feb 2018
GPI, "Analytical White Paper: Overcoming Barriers to Expanding Fast Charging Infrastructure in the
Midcontinent Region", July 2019
Farnsworth, D., Shipley, J., Sliger, J., LeBel, M., and O'Reilly, M. (2020). Taking first steps: Insights for states
preparing for electric transportation. Montpelier, VT: Regulatory Assistance Project
CERES, "Accelerating Investment in Electric Vehicle Charging Infrastructure", March 2018.
MJB&A, "Accelerating the Electric Vehicle Market- Potential Roles of Electric Utilities in the Northeast and Mid -
Atlantic States", March 2017.
SEPA, "Utility Best Practices for EV Infrastructure Deployment", June 2020 .

17 These projections are based on the NREL EV Pro Lite Tool, available at https://afdc.en erg y.gov/evi -prolite.The NREL EV Pro Lite
tool does notalfowadoption scenarios where EVs exceed 10% of the light duty fleet, so the results had to be extrapolated to higher
levels of EV penetration.
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Setting the Stage

Who We Are

The Equity Working Group consists of Arizonans working across public, private, academic and
non-profit sectors. Our collective contribution to Arizona's Statewide Transportation
Electrification Plan comes from the voices of our cities, towns, counties and Tribal Nations
across the state. It comes from the voices of educational institutions including Maricopa
Community Colleges, Arizona State University, Northern Arizona University, and Flagstaff
Unified School District. lt comes from voices of the business community and private sector
industries including Arizona Hispanic Chamber of Commerce, Arizona Trucking Association,
Intel, CLEAResult, and the Grand Canyon Shuttle Bus System. And importantly, our
contributions come from voices of advocacy, public-interest and nonprofit organizations
including Southwest Energy Efficiency Project, Western Resources Advocates, wildfire, Arizona
Sustainability Alliance and ChispaArizona. For many, this work is very familiar and for others it
feels brand new. Our strength is in our shared commitment to advancing equity, our belief that
transportation electrification has potential to enable a higher quality of life for Arizona's
communities, and the varied perspectives and expertise we bring to the table.

We also acknowledge who we are not. Like other working groups involved in this process, all of
the Equity Working Group meetings were held online during normal business hours, conducted
exclusively in English, and members were not compensated for their time or contributions. As a
result, participation required, at minimum, access to the internet, acomputer or Smartphone, an
emailed link to the meeting, the time to volunteer, and English proficiency and literacy. This
process also assumed stakeholders had basic knowledge of, and interest in, transportation
electrification. These requirements and assumptions prevented broader and deeper
participation, especially across underserved communities in our state - the very people we seek
to lift up through this work. Development of future transportation electrification plans,
policies and programs must break down these barriers and ensure that actions are
aligned with the needs of underserved communities and result in meaningful
improvements.

When equity is not explicitly brought into the planning and decision-making process, social and
racial inequities are likely to be reinforced and, in some cases, exacerbated. At its onset, the
Equity Working Group consisted of 14 members. Compared to the state's demographic profile,
whites were overrepresented in the group whale communities of color were underrepresented.
Recognizing this disparity, the first priority of the Equity Working Group was to increase the
diversity of the group itself. Through our outreach efforts, the group grew to 64 members and
was better equipped to discuss and recommend actions to advance equity in transportation
electrification. This report is an important beginning, but there is much more work ahead.

For a full list of members, see Appendix A.
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Equity and Transportation Electrification

The existing transportation system in Arizona has placed disproportionate burdens on
communities of color and low income communities in the form of air pollution, climate change
impacts, costs, and access to employment and other essential services. Equity can be thought
of as a corrective mechanism of redistributing benefits and burdens. Transportation
electrification (TE), if planned and implemented appropriately, has the potential to reduce or
eliminate burdens and enable a higher quality of life for all communities in Arizona.

Emissions from gas and diesel vehicles are a predominant source of air pollutants including
ozone, particulate matter, and carbon monoxide (ADEQ, 2018). Negative health impacts of air
pollution from vehicle emissions disproportionately affect communities of color and low income
communities (Green lining Institute, 2020). These communities are often located in closer
proximity to higher traffic roads and highways. As a result of ongoing exposure to dangerous
levels of tailpipe emissions, they experience higher rates of respiratory illnesses like asthma,
cardiovascular disease, and premature death (American Lung Association, 2020). Historical
policies and practices that discriminated against BIPOC (Black, Indigenous, and People of
Color) communities continue to impact society today. For instance, past generations of BIPOC
f amities were prevented from accumulating and passing on wealth that could have enabled
current generations the financial wellbeing to live in less polluted neighborhoods or enable them
to afford healthcare to manage negative health impacts of prolonged exposure to pollution.

The transportation sector is also a major contributor of greenhouse gas emissions causing
climate change, accounting for 41 % of carbon dioxide emissions in Maricopa County (MCAQD,
2020). Low income communities and communities of color often live in areas that are more
susceptible to the impacts of climate change, including excessive heat (ASU & ADHS, 2015).
They may suffer greater heat stress due to (1) hotter urban environments from land use,
building materials and lack of vegetative cover, (2) high physical exposure to heat from outdoor
occupations (e.g., landscaping, construction), and (3) fewer resources available to mitigate heat
(e.g., home and vehicle air conditioning, swimming pools). Transportation electrification can
significantly reduce greenhouse gas emissions md alleviate negative impacts from climate
change, which is especially crucial for underserved communities.

Low income communities and communities of color also stand to benefit the most from the cost-
savings provided by transportation electrification. Low income households spend a higher
portion of their income on transportation compared to wealthier households (ITDP, 2019).
According to a recent publication by Consumer Reports, owning an EV will save Arizonans an
average of $6,000 to $10,000 over the life of the vehicle compared to asimilar gas-powered
vehicle (2020). Arizonans can save an estimated 60% annually on fuel costs by switching to
electric charging, and spend half as much on maintenance and repdr. Additionally, EVs have
been shown to hold their value better, making for a stronger investment. However, surveys of
EV owners reveal that most EVs are purchased by white, college educated men with higher
than average incomes (Center for Sustainable Ehergy, 2017, CarMa)(, 2017). If these trends
hold true in Arizona, it could exacerbate existing social inequities in our state.

Modern-day Arizona has been designed for easy, convenient, and efficient transportation by
personal vehicle. Our neighborhoods, businesses, and schools are connected by, and reliant
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upon, on a vast network of roads and freeways. For many of us, it is hard to imagine getting to
and from work, school, the grocery store, doctor's office, or other essential destinations without
a car. Yet, this is an everyday reality for many Arizonans. While public transit such as buses,
light rail, and dial-a-ride services be available in many parts of the state, it is rarely as
accessible or optimal as travelling by personal vehicle. Within the Phoenix Metro, 53% of bus-
riders do not have a personal vehicle (Valley Metro, 2019). An equity approach to TE calls for
electrifying existing public transit services and expanding clean transportation options to
increase access to economic opportunities, healthcare, education and other essential functions
for individuals and f amities, especially in underserved communities.

In order to achieve statewide transportation electrification, we must prioritize equity for
underserved communities throughout the state of Arizona. The Urban Sustainability Directors
Network describes different fomls of equity that can be advanced through design and decision -
making, including: (1) procedural equity to ensure that processes are fair and inclusive in the
development and implementation of any work, (2) distributional equity to ensure that
resources, benefits, and burdens of a policy or program are distributed f girly, beginning with
those most in need, (3) structural equity to ensure the correction of past harms, institutional
racism, and the prevention of future negative consequences by changing decision-making and
accountability structures, and (4) intergenerational equity to ensure that decisions do not
result in unfair burdens on future generations (USDN, 2014).This report integrates aspects of
each of these forms of equity to inform Arizona's Statewide Transportation Electrification Plan
so that all communities may have access to and participate in a clean transportation future.

Our Objectives

The Equity Working Group focused on the following objectives:

1 . Determine how EV policies and programs can grow access to Transportation
Electrification (TE) in underserved communities.

2. Identify and prioritize the near-, medium- and long-term actions necessary to ensure
equity in the development of programs and deployment of TE infrastructure in Arizona.

As used here, access to TE includes, but is not limited to 1) possessing the necessary means
to own and maintain an electric vehicle, 2) availability and affordability of EV charging stations,
3) electrified public transit options and ridesharing services that are convenient, reliable and
affordable, 4) job training and employment opportunities in industries associated with TE and
related infrastructure and 6) awareness of TE choices, benefits, and incentives.

As used here,underserved communities refers to populations with inadequate access to TE
due to economic, social, cultural, or geographic circumstances. Underserved communities may
include, but are not limited to 1) low-income households, 2) communities of color, 3) non-
English speaking households, 4) Indigenous Peoples, and 5) rural communities.

With regards to prioritizing time frames for actions, near-term was considered to mean within the
next year, medium-term within one to four years, and long-term within five or more years.
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Our Process

The Equity Working Group held five virtual meetings over Zoom between August and December
of 2020. A Chair and Co-Chair were selected at the first meeting and were responsible for
organizing subsequent meetings and communicating with working group members as well as
staff from ILLUME, APS, and TEP. The Equity Working Group researched and discussed equity
in transportation electrification in reference to accessibility, education and outreach,
employment opportunities and funding mechanisms. We drew on our own expertise and
experiences as well as the work of organizations such as Green lining Institute, Forth Mobility,
EVNoire, the Alliance for Transportation Electrification, and others leading in the equity and
transportation electrification space. The graphic below depicts an overview of the process.

Prioritize
Actions

Final
Feedback

List of
Actions

Barriers and
Opportunities

a.
kg, 33'

J
- v- vJ- J r= f 8

Working in subgroups, the members identified barriers preventing underserved communities
from accessing transportation electrification and identified corresponding policies, programs and
strategies to overcome these barriers. The responses were gathered and synthesized into 19
barriers and 56 opportunities (Appendix A). From this exercise, a list of 17 actions were
generated and discussed with the working group. Next, the Equity Working Group reconvened
and prioritized the 17 actions using an interactive polling platform. Members submitted their
responses individually and the results were discussed as a group. This report serves as the
culmination of our work and is provided as the Equity Working Group's final feedback to inform
the larger stakeholder process for the Statewide Transportation Electrification Plan .

Overcoming Barriers

our efforts to identify opportunities to overcome barriers that prevent distribution of an equitable
TE process focused on providing solutions in awide variety of focus areas. This summary
highlights those areas of primary concern. A detailed list of barriers and corresponding
opportunities can be found in Appendix B.

1. Ensuring an EquitableTE Process
a. Including and empowering voices of the underserved community at the table

during key stakeholder ratification
b. Ensuring structures that enable and prioritize equity are visible and realized

throughout the TE process
c. Requiring early support and high engagement from key stakeholders throughout

this process
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2.

s.

c.

5.

Access to TE through EV Ownership
a. Addressing high cost of purchase and leases of EV'sfor underserved

communities
b. Developing an EV charging strategy for lower income homeowners and renters in

multifamily units
c. Reducing the cost of EV Battery replacement
d. Increasing the availability of the number of EV's in the marketplace
e. Introduce campaigns to increase awareness, f act sharing, program availability to

underserved communities and dealerships that serve those communities
f. Establish equity or parity in the cost of EV's for lower income residents that does

not further burden their debt to income ratio
Access to TE through Public Transit, Ride Sharing, and Micro Mobility

a. Equity in TE across the spectrum of residents who do not own avehicle nor have
a desire to own a vehicle, by establishing public EV transit options

b. Address the increasing need of Arizona residents to own avehicle for basic
transportation needs

4. Access to TE through Infrastructure Investments
a. Develop and deploy solutions for EV charging in Tribal and Rural communities
b. Incentivize owners and developers of multifamily housing units to install EV

chargers
Require sufficient public charging access on highways and interstates to address
range anxiety

Access to TE Employment Opportunities
a. Develop programs that provide the current ICE vehicle and service repair labor

pool with the training to transition their skills to support maintenance of the EV
market.

b. Invest in establishing a pipeline of future Evtechnicians through skill trade and
Career and Technical Education (CTE) programs at the high school and
secondary education level

c. Additionally, establishing a pipeline of future Evtechnicians through skill trade
and CTE programs within the Prison system. Promoting and providing access to
Green Jobs

d. Cultivate a state jobs initiative to increase opportunities for residents in TE fields
such as manuf acturing, transportation, and engineering

Prioritizing Actions

The Equity Working Group ranked 17 priority actions based on when they should be
implemented, with the options of within the next year, in one to four years, or five or more years.
Individual responses were collected through a survey tool and the aggregated results were
discussed as a group. There was clear consensus around implementation timeframes for many
actions, while others sparked more varied responses. In instances wheretherewas no clear
majority, discussions revealed that members struggled between responding with what they
wanted to see (e.g., near-term) and what they felt was realistic (e.g., medium- or long-term).
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The following table presents recommended implementation timeframes for 17 priority actions.
Complete survey results are provided in Appendix C.

Implementation Priority Actionn
within the next year

Center voices and experiences of underserved
communities in development of TE plans, programs,
and policies

Create structures to prioritize equity and track
progress throughout development and
implementation of TE Plan

Build support for TE equity among key stakeholders

Raise awareness using appropriate messages and
trusted messengers

Support e-bikes, e-scooters, and other electric
micromobility options

Develop equitable funding mechanisms
1 - 4 years

Reduce upfront cost to purchase/lease an EV and
reduce cost of battery replacement

Increase availability, quantity, and options of
affordable EVs

Equitably distribute charging stations with f air pricing
models

Electrify and expand public transit

Electrify school buses

Electrify ridesharing/carsharing programs

Provide training programs to support transition to TE
jobs to avoid job losses in ICE repair services, etc.

Develop Career and Technical Education (CTE)
programs in high schools and community colleges

Allocate more funding for trade-focused R&D areas
for high school and community colleges

Create pipelines ad training programs in prisons to
provide access to green jobs

5+ years Electrify autonomous shuttle services
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Next Steps

Recognizing the critical need to expand and continue this work, the Equity Working Group
recommends the following next steps.

1. Establish leadership group for TE equityefforts in Arizona

It is imperative to center the voices and experiences of underserved communities in the
development of TE plans, policies and programs. Too often, those that are most
impacted by transportation decisions are not at the table when those decisions are being
made. The thoughts and voices of people in the most oppressed situations are our
guides. The Equity Working Group recommends identifying a non profit, academic,
public or industry group to lead efforts to advance TE equity in Arizona. The group would
work directly with underserved communities and stakeholders, develop aTE equity
mapping tool using key metrics, recommend TE programs and policies, measure
impacts of implemented actions, and report on progress.

Utilities can support this work by providing funding and resources to enable the group's
success. Members of this Equity Working Group can assist in identifying a suitable
organization and may continue to be involved. Green lining Institute, Forth Mobility, and
other regional and national organizations working in this space can provide training and
insights to the Arizona group.

Additionally, the Equity Working Group recommends that utilities hold quarterly TE
Collaborative meetings to ensure that all stakeholders are informed on utility TE actions
and provide additional suggestions on ensuring equitable programming. It is critical that
stakeholders have an opportunity to voice their opinions on programs before they are
filed to be approved at the Arizona Corporation Commission.

2. Commit to equity in broader statewide goals

The Equity Working Group supports an ambitious statewide goal of 1.5 million light-
duty EVs on the road in Arizona by 2030. One way to approach this goal from an
equity perspective would be to commit to enable equal EV ownership regardless of
income or race, and commit a certain percentage of total TE investments to be
spent in underserved communities.' This could be tracked and measured to indicate
progress and identify potential inequities. For instance, if the demographics of EV
owners reflects Arizona's demographic makeup this would indicate success towards this
commitment, while significant deviations would help identify opportunities for
improvement.

There have been discussions about acomplementary goal for the number of charging
stations required to support a statewide EV adoption goal. The Equity Working Group

1 Please note that an appropriate percentage of investments for underserved communities would need to
be decided through a public process that allows for meaningful community involvement.
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recommends that 30-40% of overall investments in charging infrastructure be spent
in underserved communities. Further, we recommend that underserved communities
be able to be served by ratepayer-funded charging infrastructure. We encourage
developing goals that promote workplace charging and provide convenient, reliable and
affordable access to charging for residents of apartments and other multi-family unit
dwellings.

Beyond EV ownership, the state should work towards the goal of 100%TE accessibility
as the primary mode of transportation for all underserved communities by 2030. In
addition to access through personal EVs, this goal would include access to electric
buses, light rail, car sharing, electric school buses and other modes of electric
transportation.

With any of these broader goals, it will be important to include interim targets and
regularly track and report on progress.

3. Prioritize equity in state policies forTE

Government policy support is critical to success. To achieve statewide adoption of
transportation electrification, the Equity Working Group supports Arizona becoming a
Zero Emissions Vehicle state. Doing so will increase the EV market and choices
available to Arizonans, promote growth of wellpaying jobs in green tech industries, and
improve public health and the environment.

Thanks and Acknowledgement

Members of the Equity Working Group commend the Arizona Corporation Commission for their
leadership and forward-thinking vision in calling for development of Arizona's Statewide
Transportation Electrification Plan (Decision No. 77289). We further commend APS and TEP's
inclusion of equity as a priority issue in the plan's development and are grateful to have
participated in the stakeholder process. We would like to provide special acknowledgement for
two staff representatives from APS and TEP, Kathy Knoop and Nicole Hopkins, for their
support, contributions, and attentive listening over the past several months. We also thank
Victor Mercado, Goldie Christensen, and the rest of the ILLUME team for coordinating and
facilitating the stakeholder process.

Last but not least, we would especially like to recognize the efforts of Danae Presler (City of
Avon dale), Tony Jones (Intel), Marsha Miller (HDR), McKenzie Jones (City of Sedona) and
Caryn Potter (SWEEP) for their contributions in the development of this report.

Now is the time to turn planning into action and operationalize equity in Arizona's transportation
electrification efforts.
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Karen Apple, City of Phoenix

Katherine Stainken, Plug In America

Kathy Knoop, Arizona Public Service

Ken Pratf, Sun Engineering

Kimberlin Glenn, Maricopa Community Colleges

Marsha Miller, HDR

McKenzie Jones, City of Sedona

Michael Denby, Arizona Public Service

Mike Gent, Cify of Surprise

Nichole Neal, Chandler-Gilbert Community College

Nicole Hopkins, Tucson Electric Power

Pamela Edwards,Grand Canyon Shuttle Bus System

Patricia Hibbeler, Phoenix Indian Center

Patrick Fleming, Flagstaff Unified School District
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Appendix B
List of Barriers and Corresponding Opportunities

Ensuring an EquitableTE Process

Barriers

•

.

.

Voices of underserved and
underrepresented
communities may be
missing from the
stakeholder process

.

.

Continue to identify stakeholders and craft inclusive
approaches to empower communities to have a voice in
developing TE plans, programs and policies.
Analyze demographic data across the state to help inform
where gaps are (the company HDR has useful GIS data).
Listen to the needs of BIPOC communities first. Focus
groups and surveys may be useful tools, but conversations
need to happen with community-based organizations, faith-
based organizations, and local trusted community leaders
and representatives.
Partner with community-based organizations to build trust
and ensure TE materials and messages are culturally
sensitive, relevant and available in key languages.
Including community voices in policy development can help
avoid unintended consequences such as gentrification.
Center experience of low-income households.
Understand how the current transportation model affects
issues of equity across the state (e.g. car-centric
development, transportation burden, access to public transit)

.

•
Lack of structures in place
to ensure equity is
prioritized, and progress is
tracked as TE Plan is
implemented could result
in further disparities

Set up reporting structures to research and assess TE equity
issues, identify and track key indicators.
Set rules to ensure that high percentage of investment in EV
upgrades (30-40%) directly benefit low-income communities
and track progress.
Establish Equity Advisory Council or similar body.
Integrate equity into the TE Plan overarching goals and
interim targets as they are developed (e.g. 1.5 million electric
vehicles on the road by 2030)

. Center equity into all aspects of TE planning process.Insufficient support from
key stakeholders to
consider and advance
equity throughout TE
planning and
implementation process
could exacerbate existing
inequities
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. Consider carbon to>< with rebate to low-income households
which would provide revenue that could be used to fund and
facilitate low-income transition to TE.

Funding mechanisms for
TE need to be intentionally
equitable or could
exacerbate existing
inequities

Access to TE through EV Ownership

Barriers -IOpportuntes
.

High upfront cost to
purchase/lease EVs puts
them out of reach for many
households .

.

Vouchers, rebates, to( credits and sales exemptions to
offset costs and improve financing options. Tax credits are
not as effective for low-income households since many will
not be able to take advantage of these.
Targeting vouchers exclusively to low-income drivers
increases equity and cost-effectiveness of the voucher by
directing funds to those who need it most.
Trade-ins for ICE vehicles will also help transition to TE.
Research Question: what percentage of low-income
households own avehicle? (ICE or otherwise). DOT or
Census may have information.
Research Question: what would be the target price range for
an EV for the low-income household market?
Research Question: How do costs of insurance plans and
policies differ between EVs and ICE vehicles (used and
new), and how does this relate to vehicle owner's age and
income?

.

.

Unequal access to
charging, especially for
households renting
apartments or multifamily
units without dedicated
garage, carport, or parking
space with electrical outlet

Provide free public charging in low-income communities.
Utility companies could adopt a set of rules governing
equitable investment in charging infrastructure.
Cities and towns should adopt ordinances and standards
requiring installation of EV charging stations, with a focus on
providing free/low-cost charging for multifamily residences
and workplace charging.
Provide EBT-type cards for f ast charging for low-income
individuals.
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High cost of battery
replacement in used EVs

Insurance and/or warranties provided my auto manufacturer.
Utilities could subsidize batteries in exchange for managed
charging. Program could be targeted to low-income
households and reduce the cost of purchasing an EV.

.
Limited availability of EVs

lncentivize manu acturers to develop smaller and more
affordable EV options.
Consider opportunities to encourage different types and
sizes of EVs.
Arizona could adopt a Zero Emissions Vehicle Standard.
Promote multi-modal electric transportation options.
Encourage auto dealers specialized in selling EVs to locate
near low- and moderate-income communities and provide
equitable financing options (monitor for predatory lending).

.
Insufficient information on
EVs (AZ residents and
auto dealers)

.

Listen to the needs of disadvantaged/underinvested
communities and create programs and informational
campaigns on TE that resonates with the community and
uses relevant mediums and messengers.
Provide training and education for auto dealers on EV
benefits and incentives, especially for low-income
consumers.

.

.

.

Cost of vehicle ownership
places higher burden on
low-income households
and individuals
(registration, maintenance,
operation)

Program modeled after "Energy Efficiency Audits" to assist
low-income households with reducing costs of vehicle
ownership.
Employers could create incentive program to help with
commuting and benefits as part of the employment package
Low-income communities could be provided an opt-in
access for electric ride-sharing
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Access to TE through Public Transit, Ride Sharing, and Micro mobility

Barriers ' pportuntes

•
Very limited access to TE
for households without
access/desire to own a
personal vehicle and who
rely on public transit, ride-
sharing, or other means of
transportation.

•

.

Subsidize or provide public electric transportation targeted
to raise transportation equity.
lncentivize/require public buses to be electric.
lncentivize/require school districts to transition to electric
buses.
lncentivize/require EV adoption for ride-sharing.
Develop public ride-sharing programs targeting service to
lowincome communities.
Cities and towns to adopt policies that support road access
for electric micro mobility (e-bicycles, e-scooters, etc.)
Autonomous electric vehicle shuttles (e.g. Local Motors Olli
development in Chandler).

.

.

.

Expand and electrify public transit systems to provide
comparable access and level of service that personal
vehicles provide - convenient, efficient, reliable, and safe
transport at all times of the day.
Provide more road lanes specifically for (electric) public
buses and reduce lanes available to cars.
Promote use of clean alternative modes of transportation.

Arizona's car-centric
development patterns have
resulted in reduced access
to jobs and services for
households and individuals
without personal vehicles
as compared to those with
personal vehicles.

Access to TE through Infrastructure Investments

Barriers pportunitiesI
.

•

Explore opportunity forfleet electrification for TribaI
governments.
Rooftop solar, standing EV charging stations with solar and
battery setup can be used as charging stations.

EV charging on Tribal
Nations and rural
communities impacted with
lack of infrastructure may
not have necessary
capacity and resources to
install EV charging stations.
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Cost of infrastructure may
dissuade
owners/developersof
multifamily housing units
from installing EV chargers.

.

Utilities could offset some of the costs to developers.
Cities and towns could require EV-Ready or Ev-Capable
parking spaces in new developments (it is significantly
cheaper to build infrastructure at time of development than
retrofitting existing construction).
Promote availability of manufacturer agnostic charging
stations.
Financial mechanisms to ensure incentives align between
landlords, building owner and tenants.

• Identify main travel routes and target EV charging
infrastructure investments to fill gaps to support broad
adoption of EVs

Lack of public charging
stations along highways and
interstates reduces ability of
travelers with EVs to move
around and through the
state.

Access to TE Employment Opportunities

Barriers I Opportunities

. Create training programs to support ajust transition for
employees in automotive repair services, gas stations, and
other industries relying on internal combustion engines.

Insufficient planning for
existing workers could lead
to job losses for individuals
in ICE-related industries.

.

.

Limited training for high
school career and technical
education in TE could lead
to lack of skilled labor
market

Develop Career and Technical Education (CTE) programs
in high schools and community colleges, especially those
serving primarily low-income and underserved communities.
Allocate more funding in trade-focused and research and
development areas for high school and community college
programs.

. Create pipelines and training programs in prisons and
provide access to green jobs.

Ex-felons are not always
supported by pipelines into
these careers

.Limited availability of TE-
related careers in the state

Position Arizona to recruit economic opportunities in TE and
related fields (e.g. manufacturing, supply chain support,
used EV market, charging station development and
installation, etc.)
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Appendix C
Results from Survey Prioritizing Actions

(When should the following take place?) Center voices
and experiences of underserved communities in

development of TE plans, programs, and policies

(When should the following take place?) Create

structures to prioritize equity and track progress
throughout development and implementation of TE Plan

Within next year

14 years

5+ years

Within next year

14 years

5+ years

r

(When should the following take place?) Develop

equitable funding mechanisms
(When should the following take place?) Build support

for TE equity among key stakeholders

13%Within next yearWithin next year

14 years14 years

5+ years 5+ years

(When should the following take place?) Increase
availability, quantity, and options of affordable EVs

(When should the following take place?) Reduce upfront
cost to purchase/lease an EV and reduce cost of battery

replacement

Within next year
7%

14 years

5+ years7%

Within next year

14 years

5+ years

(When should the following take place?) Raise

awareness using right messages and right messengers

(When should the following take place?) Equitably
distribute charging stations with fair pricing models

Within new yearWithin next year

14 years14 years

5+ years5+ years

r

r
1 7



(When should the following take place?) Electrify school
buses

3. (When should the following take place?) Electrify and
expand public transit

13% 13%Within next yearWithin next year

. 73%60° 14 years14 years

13%zn.5+ years 5+ yea rs

(When should the following take place?) Electrify
autonomous shuttle services

(When should the following take place?) Electrify

ridesharinglcarsharing programs

20%Within next year Within next year

27%14 years 14 years

53%5+ years 5+ yearsE-
(When should the following take place?) Support e-

bikes, escooters, and other electric micro mobility
options

(When should the following take place?) Training
programs to support transition to TE jobs to avoid job

losses in ICE repair services, etc.

Within next year Within next year

14 years 14 years

5+ years 5+ years

(When should the following take place?) Develop Career (When should the following take place?) Allocate more
and Technical Education (CTE) programs in high schools funding for trade-focused R&D areas for high school and

and community colleges community colleges

Within next year within next year

14 years14 years

5+ years5+ years

" '
.. .

(When should the following take place?) Create pipelines

and training programs in prisons to provide access to
green jobs

20%Within next year

60%14 years

20°<5+ years
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Background
The Programs & Partnership Working Group (PPWG) was comprised of individuals, non-profit and
for-profit organizations, utilities, and local governments to identify and develop an overall strategy for
EV programs that assist in the adoption of EVs. By collaborating with the diverse expertise and
backgrounds, we can improve AZ air quality, improve health outcomes, and reduce our costs due to
climate impacts.

PPWG Support Team
Co-chairs: Caryn Potter (SWEEP), Amanda Reeve (Arizona Chamber of Commerce)

Group Advisors: Brent Goodrich (APS), Kerri Carnes (APS), Camila Martins-Bekat (TEP),
Kimberly Jaeger Johnson (ILLUME)

We would especially like to recognize the efforts of: Karen Apple (City of Phoenix), Anne
Beichman (Arizona State University, Sustainable Cities Network), Ursula Nelson (Pima
County), Jennifer Anderson (Arizona Center for Law in the Public Interest), Robert Bulechek
(Tucson Commission on Climate, Energy & Sustainability), David Gebert (Tucson Electric
Vehicle Association), Nicole Hill (The Nature Conservancy), Autumn Johnson (Western
Resource Advocates), Tony Perez (Salt River Project), Hanna Breetz (Arizona State
University), Lori Glover (City of Scottsdale),

PPWG Members
The table below contains a list of all stakeholders who originally signed up to be members of the
Programs & Partnerships working group.

FIRST ORGANIZATIONLAST Programs&Partnerships
Arizona Chamber of Commerce

Southwest Energy Efficiency Project
APS - -
APS

APS

Amanda

Caryn
Chris

Michael

Brent

Kathy

Devon

Jennifer

Reeve

Potter
Baggot

Denby

Goodrich

Knoop

Rood

Anderson

Papa

Colson
Fuentes

Dominic _
Heather
Jordy -
Hanna_
Mick _
Paul
Anne
Tony
Robert

Breetz

Dalrymple

Hirt_
Reichman

Bradley

Perez

Apple
Glover

Chair
Chair
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member

,Member
Member

APS

APS

Arizona Center for Law if the Public Interest

Arizona Commerce Authority

Arizona Department of Environmental Quality
Arizona Residential Utility Consumers Office

Arizona State University (ASU)

Arizona State University (ASU)

Arizona State University (ASU)

Arizona State University (ASU)

Arizona Trucking Association

City of Glendale_
City of Phoenix
City of Scottsdale

City of Surprise

Coconino County

Electrification Coalition

Gent

Musta

Drier

Karen
Lori

Mike

Eslir

William
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~§ ;¢

Bulechek

Wisha rt

Mends;§"
Karlen
Jaeger Johnson

McCurry

Lane

McAbee

Member
Member
Member _
Member
Member
Member
Member
Member

Robert

Jeffrey

Jerry

Erick

K i m b e r ! L

Craig

David

Chris

Elizabeth

Alana

Patricia

l
_

I

Jeanette

Ursula

Patrick

Katherine

Catherine

Tony

Ken

Energy Consultant

Exponent

Friendly H99

Green lots

ILLUME Advising

I nt e l

Lake Havasu City

Maricopa County

Mountain Line/ Northern Arizona Intergovernmental
Public Transportation Authority

Nikola Motor/ Nikola Defense

Phoenix Indian Center

Pima Association of Governments

Pima County Department of Environmental Quality

Pima County Facilities Management

Plug In America

Salt River Project

Salt River Project

Sun Enginee@g

Tesla

The Nature Conservancy

Tucson Electric Power (TEP)

Tucson Electric Power (TEP)
Unknown

Francesca

Nicole

Julie

Camila

David

Jua n Pa blo

Autumn

Collns _
Langdon

Hibbeler

DeRenne

Nelson

O'Leary

Sta inken

O'Brien

Perez

Pratt

Wahl

Hill

Donova nt

Martins-Bekat

Gebert

Sou lier Way no

Johnson Western Resource Advocates

Member

Member

Member

Member_
Member

Member

Member

Member_
Member

_Member
.,Member
Member
.Member
Member
Member
Member
Member

Defining Partners
The PPWG identified the barriers and opportunities for Transportation Electrification Programs &
Partnerships can be grouped into three categories: Awareness, Support, and Funding. The PPWG
Identified Residential Customers, Non-Residential Customers, Government Agencies, and Electricity
providers to be partners in the transition to electrifying Arizona's transportation sector.

Residential Customers
.

.

•

Residential Customers - New Adopters/Ev Interested: Customers who purchase electricity for
their personal home who have minimal understanding of electric vehicles (EVs) and/or
customers who are thinking about adopting EVs.
Residential Customers - Intermediate: Customers who purchase electricity for their personal
home who have a beginner to moderate understanding of EVs.
Residential Customers - Advanced: Customers who purchase electricity for their personal
home who have an advanced understanding of EVs.

Non-Residential Customers
.

•

Non-Residential Customers - Small-Medium Business/Organizations: Customers include small
businesses/organizations, local businesses/organizations, and medium
businesses/organizations.1
Non-Residential Customers - Larqe Commercial-lndustrial Enterprises: Customers include
large commercial businesses/organizations and industrial enterprises/organizations.
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Government Agencies
.

•

.

Cities. Counties, Reqional, and Sovereign Nations: Arizona government entities who develop
and recommend policies and programs.
Elected Officials and Policymakers: The decision makers that develop federal, state and local
laws that effect Arizona.
Regulators: Entities who oversee the regulation, zoning ordinances, building codes, metrics,
and evaluation of transportation electrification and environmental and air quality compliance.

Electricity Providers
.

•

Utilities: Electricity providers that have a designated service territory and are regulated by the
Arizona Corporation Commission and/or regulated by an elected board of directors, such as
Salt River Project.
Homeowners: A significant number of EV owners use residential solar energy to power their
vehicles, further reducing air pollution.

Third-Party Companies*
.

.

.

Transportation Network Companies: Companies that offer ridesharing options via mobile apps
or websites.
Original Equipment Manufacturers: An original equipment manufacturer is a company that
produces parts and equipment that may be marketed by another manufacturer.
Electric Vehicles Service Providers: An EVSP provides the connectivity across a network of
charging stations. Connecting to a central server, they manage the software, database, and
communication interfaces that enable the operation of the charging stations.

Defining Programs
For each of the partner groups, the PPWG divided programs into three different categories:
Awareness, Supporting, and Funding. An overall customer funnel program approach was used to
evaluate the proposed programs.

Awareness Proqrams: Located at the "Top of Funnel" customer acquisition model, these programs
are mainly focused on education, outreach, customer service, and marketing.

Supportinq Proqrams: Located in the "Middle of Funnel" customer acquisition model, these programs
are mainly focused on the deployment of electric vehicles, charging stations, supporting technologies,
as well as other actions that enable further adoption.

Fundinq Programs: Located in the "End of Funnel" customer acquisition model, these programs are
mainly focused on the distribution of equipment capital.

! Because ThirdParty Companies enabled the growth of electricvehicles, we are considering the barriers and opportunities listed
throughout this document to also apply to those entities as well.
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Illustrative graphics representing a model for various customer segment acquisitions

Residential Customers
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Work Product 1: "Barriers & Opportunities"

Subgroup Participants:
Karen Apple (City of Phoenix), Anne Reichman (Arizona State University, Sustainable Cities
Network), Amanda Reeve (Snell and Wilmer), Ursula Nelson (pima County), Caryn Potter (Southwest
Energy Efficiency Project)

High-Level Barriers and Opportunities
The following table identifies the Barriers and Opportunities identified by the Subgroup as key barriers
that prevent increased EV adoption. The ranking does not indicate lesser value of a specific barrier; it
is intended for discussion purposes only.

Barriers for EV Deployment For Key Defining Part t
n

l

Barriers that Preven
Increase EV Adoptio
3=Highest
1= Lowest J_

3

2

1

Insufficient support for EV friendly policies from elected officials, policy makers
at the urisdiction and state level.
Insufficient financial incentives for all customer segments to be able to pay the
higher upfront cost, enabling lower lifetime costs. Includes fixed, variable, one-
time and on on costs.
Insufficient residential and non-residential customer education and outreach.

Detailed Barriers and Opportunities
Awareness Programs: Awareness Programs are at the Top of Funnel customer acquisition model.
These programs are mainly focused on education, outreach, customer service, and marketing.
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Residential Customers Barriers and Opportunities for Awareness Programs
Residential Customers Residential Customers Residential Customers

(New Adopters/EV (Intermediate): (Advanced):

•lBarriers

.I

•
.
.

.

Access to Single
f amity/Multi-f amity/work
off-street charging
infrastructure. Access to
public EV charging
infrastructure.
Access to financing .
Awareness of charging
process/requirements
for converting to Level 2
charger or rate design.•

.

Limited battery life for
certain model types.
Limited model options in
non-ZEV states.
Awareness of inter-city
charging infrastructure.
Older homes having lack of
electric capacity or
infrastructure near parking
locations.
Access to charging in rural
parts of the state.

.•Opportunities Fght to Install charging
infrastructure.

Interested):
Lack of education and
expertise on
maintenance/fuel savings
and differences with
conventional vehicles .
Access to Single
f amity/Multi-Family/Work
offstreet and other types of
public EV charging
stations.
Access to financing .
Concern about ability to
charge when needed .
Right to Install/operate
charging infrastructure.

-

Seasoned EV customers
are at a different place on
the funnel than non-
seasoned EV customers.
Advanced EV customers
often serve as advocates
for building awareness and
education among New
Adopters/EV Interested .

II
redness Programs

Non-Residential Customers

.Barriers

I .

.
I
.
.

I

.
I
.

I •

(Commercial-Industrial Enterprises):
Lack of vehicle diversity and models for
purchase.
Rate design and demand charge costs
for bus operators and C&I customers.
Limited availability of trained vehicle
service technicians.
Staff training (drivers and technicians).
Site reconfiguration and space
challenges.
Understanding and awareness of Utility
Demand Charges.
Understanding the pros/cons of leasing
vs purchasing options for EVs.
Limited commercial/industrial EV
options.
Rapidly changing EV technologies for
commercial and Industrial vehicles.
Opportunity for integrating new industries
to use EVs.
Limited access to EV maintenance
technicians for EV fleets or having to
retrain vehicle maintenance staff on EV
technologies/repairs.

Non-Residential Barriers and Opportunities for Awa
Non-Residential Customers |
(Small-Medium Business):

Limited charging network impacts customer
confidence.
Vehicle orders can frequently take long
periods of time before delivery.
Limited availability of trained vehicle service
technicians.
Reluctance from existing maintenance
providers
Related EV and infrastructure space
requirements.
Limited funding for EV acquisition.
Land use/development services issues.
Parking space retrofit challenges .
Inadequate equipment configuration for
charging scenarios.
Dealership salespersons have a limited
education on how to sell or discuss EVs with
customers.
Some dealerships can be adverse to the
idea of EVs due reduced service revenue.
Utility Demand Charges on public f ast
charging networks
Small businesses are unaware of how to
best utilize electric vehicles or electric
vehicle charging stations at their business
locations.
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Non-Residential Barriers and Opportunities for Awareness Programs
.

.

Opportunities

Limited current educational opportunities for
Chambers of Commerce and its members.
Limited understanding of how reduced
vehicle operating costs can serve business
purposes.
EV Fleet pricing/leasing opportunities.
Development of EV-Ready Building Codes.

=1l

EV Fleet pricing/ leasing opportunities.
invehicle operational sheet.
Driver education classes.
Marketing/Promotion of EV fleet vehicles
when deployed on mass scale (ex.
Amazon deliver vans out in
communities with promotion wraps
touting benefits of it being an EV

_vehicle).

Regulators

I

Government Agencies Barriers and Opportunities for Awareness Programs
Cities, Counties, and Sovereign Elected Officials and

Nations _ I Policymakers

•Barriers

l

Lack of education on
policies needed to
promote EV transition
equitably.

.

Limited access to garages with
charging stations after hours.
Lack of resources at various
government agency levels.
Understanding and awareness of
Utility Demand Charges.

Lack of experience in
transportation,
electrification planning
and regulation.
Lack of policies to
determine proper
demand charge
optimization for DC
Fast Chargers, which
quickly erode
revenues from
business model.

. .Opportunities Modernize Arizona's
transportation fund in
order to address
revenue shortfalls
associated with
increased fuel
efficiency, air quality ,
and climate
externalities.

.
Education campaigns
specifically geared
towards legislators.

l
•

Multiple models will need to be
tested in pilot programs.
Provide information to
government agencies
demonstrating the benefits,
financial, air quality and others, of
providing public charging
infrastructure.
Determining the best locations for
EV charging that will match
neighborhood typology.
Regional approach to get help
from governmental agencies to
collaborate on funding and
resource opportunities. Using the lot for

overnight, wall-socket,
Level I charging may
be possible at limited
parking spaces.
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Electricity Provider Barriers and Opportunities for Awareness Programs
Utilities

•Barriers

.

.Opportunities

.

.

Lack of understanding of who is responsible for long -term electric charging infrastructure
maintenance and the proportion that is utilityowned, or third-party-vendor owned .
Unclear roadmap for engaging with Transportation Networking Companies (1NCs).
Promoting pilot program models to identify the right mix of ownership based on the needs
of Arizonans.
Limited educational planning for EV purchase and managed charging .
A No-Demand-Charge EV Charging Rate Plan.

Supporting Programs: Supporting Programs are in the "Middle of Funnel" customer acquisition
model. These programs are mainly focused on the deployment of electric vehicles, charging stations,
supporting technologies as well as other actions that enable further adoption.

.Barriers

I .

I l
Opportunities .

•
I

.
.
.

Residential Customers Barriers and Opportunities for Support Programs
| Residential Customers Residential Customers Residential Customers

(New Adopters/Ev Interested): (Intermediate): _ (Advanced):
Need for charging outlets/EvSEs at Lack of consistent Need for charging
parking spaces. credit options for EV outlets/EvSEs at parking

access. spaces.
inconsistencies with
EV model availability
from state to state.
EV Charger incentives
- funding levels
commensurate with
specific scenario -
Need to be more
robust -tiered
approach.

.
• Develop EV owner

"welcome kits." .
.l •

Develop loyalty
customer focused
programs.
Offer utility incentives
to those users
reaching a certain
level of "savings" per
use/monthly/annually/
quarterly.
Referral Programs.
Right-ToCharge
Legislation & EV
Ready Building Codes

Used EV market expansion.
Increase and/or make available
state agency incentives for EVs
and EVSES.
Increase model availability.
Increase dealer education
programs and OEM incentives .
Increase virtual and in person
education events.
Utility/Dealership collaborations
sales education.
Right-To-Charge Legislation &
EVReady Building Codes

|
RightToCharge
Legislation & EV-
Ready Building Codes
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Barriers

.
I

•

I .
•

Non-Residential Barriers and Opportunities for Support Programs
Non-Residential Customers Non-Residential Customers
(Small-Medium Business): | (Commercial-Industrial Enterprises):

Limited charging network impacts customer » Lack of vehicle diversity and models to
confidence. choose from.
Vehicle orders can frequently take long Rate design and demand charge costs
periods of time before delivery. for bus operators and C8il customers.
Limited availability of trained vehicle service Limited availability of trained vehicle
technicians. service technicians.
Reluctance from existing maintenance Staff training (drivers and technicians).
providers Site reconfiguration and space
Related EV and infrastructure space challenges.
requirements.
Limited funding for EV acquisition.
Land use/development services issues.
Parking space retrofit challenges
Inadequate equipment configuration for
charging scenarios.

Opportunities EV Fleet pricing/leasing opportunities.
Development of Ev-Ready Building Codes.

•
.
.

- EV Fleet pricing/ leasing opportunities.
invehicle operational sheet.
Driver education classes.

Regulators
Government Agencies Barriers and Opportunities for Support Programs

Cities, Counties, and Sovereign Elected Officials and
Nations Policymakers

.Barriers Lack of pricing options to
meet EV customer needs.

•

Multi-Unit Dwellings (MUDS)
have limited access to EV
charging .
Human resource limitations.

•Opportunities

Approving pilot
programs and
fullfledged
programs in a
timely manner.
Ensuing
reg ulatory lag
doesn't hinder
the growth of
programs for all
partner-types .

Reg IO al EV
planning/deployment
coordination.
Influence state government
officials for EV adoption.
Climate action and
ad aptation plan development
to include EV transition
targets .
RightTo-Charge legislation

.

EV charging planning fact sheet
(installation guide, vendors,
qualified installers, pricing).
Voucher/Rebate programs for
electrification (like water saving
programs)
Partnering opportunities with
eBike shops (marketing )
Crosspromotional marketing
(dealerships, EVSE vendors)
Partner with Utilities on Drive
and Ride events
EV-Ready Building Code
development
Lead by example- Fleet
conversion and charger
de lo ment- Ev Roadm,..
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Electricit Provider Barriers and O ortunities for Support Programs
Utilities

Barriers
Opportunities .

.
•

.

Regulatory approval for EV support programs and infrastructure development and funding .
EV Roadmap program development.
Proposals to ACC for EV program dedicated funding stream .
Crosspromotional marketing for charging station, supportive EV dedicated rate design, and
EV models.
Identify areas of lowercost to install charging infrastructure - Load and needs assessment.

Funding Programs: Funding Programs are in the "End of FunneI" customer acquisition model.
These programs are mainly focused on the distribution of funds.

Residential Customers Barriers and Opportunities for Funding Programs
Residential Customers Residential Customers Residential Customers
(New Adopters/EV Interested): (Intermediate): (Advanced):

I ;LBarriers Credit risk and-
access to low interest
loans .

Financial ince yes/rebates for
EVs and charging equipment to
support higher adoption rates.

State and utility
grants and incentives
for individual
customer purchases.

.
. EV Sales Tax

Exemption

. •.Opportunities

Federal rebates are no longer
available for Tesla models or
Chevy Bolts, which are two very

opularautomakers.
EV Sales Tax Exemption. Support formulti-

f amily and workplace
charging

Making multi-family
residential projects
cost-effective by
making variable
rebates.

5 EV Sales Tax
_Exemption

Non-Residential Barriers and Opportunities for Funding Fm>grams

Non-Residential Customers
(Small-Medium Business):

Non-Residential Customers
(Commereial-industrial Enterprises):

. .Barriers - Financial incentives/rebates for EVs and
charging equipment to support higher
adoption rates.

•Opportunities - Utility 81 government support for workplace
and fleet charging .

Having Arizona state government or
utilities incentivize the EV charging
station and related equipment, electrical
service upgrades required for the
installation, design and engineering
services, construction, and installation
(materials and labor), Service, warranty,
and o&M agreements as away of
getting closer to cost-parity.
Encouraging vehicle manu acturers to
incentivize vehicles that are more
expensive up front than other models.l
Redefining project costs to include all
costs for EV charging station installation
and maintenance.l
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Government Agencies Barriers and Opportunities for Funding Programs
Cities, Counties, and Sovereign Elected Officials and Regulators
Nations: Policymakers
• .Barriers

.l
.

I
•

.

Limited clarity regarding which
business model works best for
"third places," meaning workplace
charging and public city locations?
Financial incentives/rebates for
EVs and charging equipment to
support higher adoption rates.
DC Faster Chargers have a high
price point but have low utilization
rate if they are placed in rural
areas, making the incentive to
install them lower.
No federal rebate programs are
available from the state for cities
and rural communities.

Lack of supporting
policies for EV
growth.
Vehicle purchase
incentives are
expensive to
implement and may
be seen negatively if
not implemented
thoughtfully.
Inadequate
transportation fund
systems.
Lack of statewide car
sharing programs.

.. •Opportunities Reduced lifetime fleet
operating costs.

Lack of policies
requiring
transportation
electrification activity
for compliance with
state and federation
regulations.
Zoning laws that
create hurdles for
MUD, workplace, and
public EV charging .
Reduced or limited
state budgets.
Lack of decision
making to Utilize VW
Settlement funds
towards EV
infrastructure and
investments.
Reduced health, air
quality, and climate
disaster costs .I

Metro Planning Organizations
(MPOS) to conduct EV studies and
transition fleets.
Purchasing collaboratives.
Clean Cities initiatives.

Electricity Provider Barriers and Opportunities for Funding Pro rams
Utilities

Barriers

I

Opportunities
•

Lack of longterm planning to ensure customer connections to electric grids for EVs are as
efficient as possible.
Lack of community organizationvetted plans for public charging infrastructure maps.
Limited Time-of-Use differential in rate plans to incentivize managed charging .
Financial support for singlefamilies, multifamily, and fleet charging.
Cost comparison tools for electric vehicle options.

2

http ://www.seattle.g ov/documents/Departments/OSE/FlNAL%20REpO RT_Removing°/>20Barri ers%20to %20Ev%20Adoptio n_TO%20P
OsT.pdf
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Work Product 2: "Intervention Strategies"

Subgroup Participants: Jennifer Anderson (Arizona Center for Law in the Public Interest), Robert
Bulechek (Tucson Commission on Climate, Energy 8. Sustainability), David Gebert (Tucson Electric
Vehicle Association), Nicole Hill (The Nature Conservancy), Autumn Johnson (Western Resource
Advocates), Camila Martins-Bekat (Tucson Electric Power), Tony Perez (Salt River Project),
Francesca Wahl (Tesla), Patrick O'Leary (Pima County)

1. Describes best practice EV programs and intervention strategies implemented across the
country to accelerate EV deployment and overcome the barriers from Work Product #1.

The following table identifies what the Intervention Strategies subgroup has identified as intervention
strategies to consider when creating transportation electrification programs This is not an exhaustive
list of olio actions or intervention strafe ies.

Barriers
•

'Intervention Strategies to AddressBarriers
l
. Insufficient support

for EV friendly
policies from elected
officials, policy
makers at the
jurisdiction and state
level.

• •

.

Support for financial
incentives for all
customer segments
to lower the upfront
cost and experience
lifetime cost savings.

. Insufficient residential
and non-residential
customer educatio n
and outreach.

Right-To-Charge Legislation & Ev-Ready Building Codes
Zero Emission Vehicle Legislation/Administrative Action
Group Buy Programs
EV Fleet Targets
Support for appropriate EV Registration Fees
Uniform EV Signage Legislation/administrative action
Open Access / Interoperability Legislation
Reinstatement of statewide office that participates in regional collaboration, funding,
and program coordination on transportation electrification.
Utility administered programs that assist cities, counties, and sovereign nations in
further develo in trans oration electrification ro rams and oats.
State and/or utility incentives programs for OEM's, fleets, personal vehicles purchase,
used EV market expansion, and for electric installers of home electric charging stations.
Low-Income Rides hare programs.
Ensuring appropriate portion of customer financial incentives are dedicated to
enhancing the use EV market.
Collaborate with regional and national entities working towards removing the financial
disincentive for dealerships to promote and sell electric vehicle.
Inclusion of blot roects totes the latest macro and micro eMobilit solutions.
Utility education and awareness programs for non-EV drivers, local dealerships and
OEM, as well as businesses/companies with fleets and workplace charging capability.
Increase Original Equipment Manuf lecturer (OEM) incentives for individual customer
purchases.
Utility hosted quarterly "Transportation Electrification Collaborative" meetings to update
stakeholders and what they are seeing in the field, and to allow other entities that
announced ublic oats to create an environment to strafe ize action items.

Awareness Programs
Awareness Programs are at the Top of Funnel of the customer acquisition model. These programs
are mainly focused on education, outreach, customer service, and marketing.
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Awareness Program Intervention Strategies
Third-party

Residential Customer Government Agencies Electricity
Provider

Non-Residential
Customer

.....

.

II. •

• I
.•

Companies'
Utility/Third-
Party education
and awareness
programs.
Education to
dealers on how
to market EV
specifics to
residential
customers..

Workplace Charging
Programs.
Workplace fleet
targets.
Group Buy
Programs.
Marketing/Promotion
of EV fleet vehicles
when deployed on a
mass SC316.3

Spearheading
pilot program
models to
identify the rig ht
mix of ownership
for the needs of
Arizonans.
Educational
planning for EV
purchases and
managed
charging .

Low-Income Rides hale
programs
Streetlight and Right-
Of-Way Charging.
Regional approach for
governmental agency
collaboration.
Legislative education
campaigns.
Use of a wall-socket,
Level lcharging at
limited parking spaces.

Utility education and
awareness programs .
Education to dealers,
automakers on how to
market electric vehicle
specifics to residential
customers .
Education on the best
rate plans for EV
owners and how to be
set up for success on
that rate plan.
Increase virtual and in
person education
events.

•

Supporting Programs
Supporting Programs are in the "Middle of FunneI" customer acquisition model. These programs are
mainly focused on the deployment of electric vehicles, charging stations, supporting technologies as
well as other actions that enable further ado son.

Support Program Intervention Strategies
l Government Electricity ProviderResidential

Customer l
.. .. .

.
.. H

.
•H

•

Third-party
Companies'
Increase
dealer
education
programs and
OEM
incentives
Increase
model
availability.

Non-Residential
Customer
EV Fleet
pricing easing |
opportunities or
EV Fleet
targets.
Enable
workplace
charging
opportunities.

.
.

.

.
.

•

EV Road map program
development.
Proposals to ACC for EV
program dedicated funding
stream.
Cross-promotional
marketing for charging
stations, supportive EV
dedicated rate design, and
electric vehicle models.
Identify areas of lower cost
to install charging
infrastructure - Load and
needs assessment.
A No-DemandCharge EV
Charging Rate Plan.

l

Programs to
support used EV
market expansion.
Increase and/or
make available
state agency
incentives fd EVs
and EVSEs.
Utility/Dealership
collaborations -
sales education.
EV Charger
incentives -
funding levels
commensurate
with specific
scenario - Need to
be more robust-
tiered approach.
Develop EV owner
"welcome kits."

I

I

Agencies
EV Fleet pricing/
leasing
opportunities.
Inclusion in state
vehicle
procurement and
operations sheets .
Driver ed ucation
classes.
Rig ht-To -Charg e
Legislation & EV
Ready Building
Code
Zero Emission
Vehicle legislation.
Electric Charging
Stations at
"Park & Ride"
Locations
Airport Electric
Charging Stations
Fleet Mandates
EVReady Building
Codes
Right to Charge
charging
infrastructure.
Development of EV
readiness codes.

3 One example is of an Amazon delivery van out in communities with promotion wraps touting benefits of it being an EV vehicle .
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Funding Programs
Funding Programs are in the "End of Funnel" customer acquisition model. These programs are mainly
focused on the distribution of funds.

Funding Program Intervention StrategiesI

Government Agencies
Non-Residential

Customer
Residential
Customer

Electricity
Provider_I

.. •.
I.
.

•
l

.

Third-Party
Companies'

Encouraging
vehicle
manu acturers to
incentivize
vehicles that are
more expensive
up front than other
models..

.
.

Redefining
project costs to
include all costs
for EV charging
station
installation and
maintenance.
Charging
Infrastructure
Funding and
Financing

I
.

EV Sales tax
exemption.
Making multi
f amily
residential
projects cost
effective by
making variable
rebates.
State and utility
grants and
incentives fa
individual
customer
purchases.

Financial
support for
home charging.
Cost
comparison
tools for electric
vehicle options.
TimeOf-Use
Rates (TOU)
and EV Tariffs
Commercial
Tariff/Demand
Charge
Optimization
Continued
Partnership and
Stakeholder
Engagement
(Advisory
Councils)

Metro Planning
Org anizations (MPOs)
want to do EV study and
transition fleets.
Purchasing
collaboratives.
Clean Cities Initiatives.
Vehicle purchasing
Incentives.
Fair EV Registration
Fees.
Uniform EV Signage
Legislation/Administrative
Action.
Open Access /
Interoperability
Legislation.
Restaff a statewide
Energy Office tasked with
participating with regional
collaboration, funding,
and program
coordination to deal with
Arizona's pressing,
energy, climate
mitigation, and
transportation
electrification issues.
Utility ad ministered
prog rams that assist
cities, counties, and
sovereign nations in
further developing
transportation
electrification programs
and goals.
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Work Product 3: "Case Studies & Arizona Gaps"

Subgroup Participants:
Hanna Breetz (Arizona State University), Lori Glover (City of Scottsdale), Amanda Reeve (Snell and
Wilmer), Caryn Potter (Southwest Energy Efficiency Project)

1. Identifies which of these best practices and strategies are ripe for adoption,
implementation, and expansion in Arizona.

The following table identifies what the Case Studies and Arizona Gaps Analysis subgroup has
identified as intervention strategies to consider when creating transportation electrification programs
This is not an exhaustive list of policy actions or inter/ention strategies.

Case Study AZ Gap AnalysisIntervention Strategy AZ
Recommendation

II. . . AZ adopt incentive
programs.

Arizona does not
currently have this
program in place.

Oregon's Clean Vehicle
Rebate Program offers a
$2,500 rebate for new
EVs and also used EVs
rebates.

•

.. .

State and/or utility
incentives programs for
OEM's, fleets, personal
vehicles purchase, used
EV market expansion, and
for electric installers of
home electric charging
stations.
Right-To-Charge
Legislation & EV Ready
Building Codes

Only Flagstaff has
currently been
adopted
Ev-Ready Building
COd€S.8

Arizona's utilities
should work with Iocd
governments to adopt
Ev-Ready Building
Codes.

. .- AZ does not currently
have an ZEV
stand and .

AZ should implement
aZEV requirement, or
asimilarpolicyto
bring more EV
models into the state.

I.

Zero Emission Vehicle
Legislation/Administralive
Actions
Make it easier to sell
directly in the market for
OEMS?
Group Buy Programs

Washington has a sales
tax exemption.
AtIanta,4 Seattle,5 and
Palo Altos have all
adopted ambitious EV
building codes MUDs.
Honolulu has approved
buildings codes that
require 25% of parking
to be "EV-Ready," in
MUD's7
Currently 10 states
have adopted and
processing requirements
that 5-10% of near
vehicles must be a ZEV
in 2025.10_ _
There are currently 48
group-buy programs in
20 states."

AZ currently does not
have a statewide
group buy program.

AZ should implement
a statewide Group
Buy Program to make
is easier for
government agencies,
residential and non
residential customers
to purchase EVs,

4 https://librarv.munioode.com/oa/atlanta/ordinances/code of ordinances?nodeld=869232
5 http://www.seattle.oov/DpD/Publications/CAM/cam132.odf
6 h tips ://www.cityofoaloalto .pro/civicax/fi Ieban k/documents/40333
7 htto://www4.honolulu.oov/docushare/d sweb/Get/Document237153/BlLL25(2019l.odf
8 https://www.flaqstaff.az.oov/DocumentCenter/view/61147/2019AMENDMENTSTOFLAGSTAFFCITYCODETITLE-4BUILDING
REGULATIONSFINAL?bid ld=
9 ZEV refers to CARB states.
10 https://ww2.arb.ca.oov/ourwo rk/proq rams/zeroemissionvehicle
Drooram/abo ut#:~:text=Currentlv%20th ere%20are%20r1ine%20states.Oreoon°/°2C°/°20Rhode°/=20lsland%20an d%20Vermont.
!' http ://www.sweneroy.oro/data/sites/1/media/documents/publications/documents/Electrifyinq Transportation
Boulder Countvs Clean Future FlNAL%202.2.18.pdf
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Case Study Az Gap AnalysisIntervention Strategy AZ
Recommendation

. ••Fair/ Supportive EV
Registration Fees

i

AZ should implement
A f air EV registration
fee is designed to not
prohibitive to EV
adoption and look for
more sustainable,
longterm options for
transportation
funding."

California has a Road
Improvement Fee of
$100 for EVs that is
roughly equivalent to the
gas tax paid by gas
cars.'2 Washington has
a $150 fee with $100
going towards the Motor
Vehicle Account, and
$50 going towards the
Multimodal
Transportation
Account.13

.

. . .Uniform EV Signage
Legislation/Administrative
Action.

AZ should implement
uniform Signage
and/or symbology
stand and for EVs.

AZ current The
vehicle license tax
(VLT) for an AFV is
changed to a rate of
$4 per $100 of
assessed valuation,
which is determined
by:
For the first year, the
assessed value is 1-
percent of the factory
list price (FLP) of the
AFV.
For subsequent
years, the assessed
value is depreciated
15-percent each
year.
The minimum VLTfor
an AFV registration is

_$5._
AZ currently have a
few different EV
Signage symbols
used throughout the
state.16

. .- Open Access /
Interoperability
Legislation

AZ should implement
the stand aids already
implement by others
neighboring states.

AZ currently has not
set-in place a
separate Open
Access or
Interoperability
Standard .

. .• AZ currently does not
have a holistic
education, marketing,
and outreaching plan
for to address these
various levels.

Edueation and awareness
programs for non-EV
drivers, local dealerships
and OEM, as well as
businesses/eompanies
with fleets and workplace
charging capability.

AZshould develop
education,
awareness,
marketing, and
outreach programs at
the state, city,
regional and utility
level.

The Departments of
Transportation in
Washington, Oregon
and California adopted a
standardized symbol to
identify publicly
accessible electric
vehicle charging stations
along major roadways.'5
California adopted
reg ulations that require
EV charging stations to
support credit card
readers among other
provisions that allow for
easy payment access"
and a seamless EV
charging experience.

State E&O Programs :
`lhe only state with a major
EV ed ucation and outreach
campaign underway is
California, run by the non-
profit Velez. Called "Electric
for All", the campaign was
launched in 2018 with a
social and digital media
cam at n called "O osites

1
http s ://www.marketwatch .co m/sto my/states Charo emorefor-electric-cars-asnewIawstake-effect20191230

13Page 61, htto://leo.wa,oov/JTC/trm/Documents/TRM°/1202019%20Update/StateTaxesFeesREV.pdf
14 https://www.nrdc.orq/experts/maxbaumhefner/simplewavfixqas-taxforever

15http ://wvwv.westcoasto reen hid hway.com/evsio ns.htm
is https://azmao .oov/portals/0/Documents/pdf/cms.resource/BCC 20100317 EVInfrastructureDeploymentGuidelinesforPhoenix
andTucsonAreas 65119.pdf?ver=20170406-131917790
17 https ://ww3.arb .ca.qov/reqacV2019/evse2019/isor. pdf
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AZ Gap AnalysisCase Study

Attract", and in 2019
launched a campaign with
Arnold Schwarzenegger
called "Kicking Gas."18

I

l

City Level E&O Proqrams:
city of Denver, which
launched a campaign in
Sept. 2018 called "Pass
Gas."19 In addition, in the
Denver EV Action Plan
released in April 2020, the
plan includes an E&O
campaign focused on the
below key audiences, with
equity considerations as
well:
- Company owners and
decision-makers, including
those that maintain fleets of
vehicles
• Employees of large
companies, as well as small
and medium-size
businesses
• CCD employees
• Residents of Denver with a
focus on underserved
communities."

I

l

Reqional E&O Proqrams:
The Northeast States for
Coordinated Air Use
Management (NESCAUM)
nonprofit, together with auto
manuf acturers, launched an
EV E&O campaign in 2018
in the northeast called "Drive
Change. Drive Electric," that
features the program
"Destination Electric", which
provides window stickers for
businesses that have
charging stations available
to the public. Six northeast
States participated in this
campaign."

Utilitv E&O Programs:
Furthermore, E&O programs
are included in only 20 of the
55 approved programs, that
investment from the 20

-ActionSustainability Resiliency/Prog1"an"sServices/Pass-Cas
White-Paper.pdf

is https://www.veloz.org/initiatives/electric-for-alV
19 https://www.denvergov.org/Govemment/Departments/Climate
zo https://pluginamerica.org/wp-contcnt/uploads/2020/l2/EO-
21 https://Mveelectncus.com/
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Case StudyIntervention Strategy Az Gap Analysis AZ
Recommendation

utilities is spread over only
11 states.22

• - - AZ should have this.- AZ does not have
this.

- Low-Income
Rideshare/carshare
programs

-Sales Tax exemptions for
a percentage of total
cost?

AZ currently does not
offer sales tax
exemptions for electric
vehicles .

AZ should have
continued discussions
on what would be an
appropriate
percentage for sales
tax exemptions.

These programs make
publicly-owned EV fleets
available to qualifying
low~income residents to
rent on a per-mile basis.
Parking is typically free
for participants, and cars
can be dropped off
anywhere, making it
easier to access transit
hubs or make
emergency trips.
BlueLA23 is a prominent
example.
In the State of
Washington, there is a
sale and use tax
exemption for new or
used clean alternative
fuel and certain plug-in
hybrid vehicles are
available24

Overarching Goal-Setting Recommendations

The Programs and Partnerships Working Group recommends a statewide goal for transportation
electrification so that each of the defining partners mentioned above can work together to realize this
ambitious goal through their respective jurisdictions. The Programs and Partnerships Working Group
also recommends that this is further quantitative investigation into the needs of Arizona Consumers
and what would encourage them to go electric. This investigation could include information on
customer demographics, preferences, and other key metrics that can help the defining partners
further strengthen the Awareness, Support, and Funding programs.

One example of a prospective customer EV owner survey is from Salt River Project.
One example of a national EV owner demographic survey can be found here.

Z2 https://www.atlasevhub.com/data_story/less-than twopercent-of-utility-investment-going-towardsev-awareness/
13 htlns:/lwww.blucla.conv
24 https://dor.wa.gov/content/clean-alternalive-fuel-and-plug-hybrid-vehicles-salesuse-tax-exemptions
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Arizona Transportation Electrification Plan
Goods Movement and Transit Group
Deliverable

Background

.

.
•
•
•
.

The Goods Movement and Transit Working Group (GMTWG) was one of five working groups identified by
the Phase II Arizona Statewide Transportation Electrification Plan Study Team. The GMTWG was
represented by 35 members with diverse backgrounds who met on five occasions. The focus of the group
was to discuss barriers and opportunities to Statewide EV adoption particularly related to medium and
heavy-dutyvehicles serving public and private fleets.The participants of the GMT\NG were affiliated with a
variety of interests and represented the following entities:

Transit Agencies
Metropolitan Planning Organizations
Consultants and Advocates
Public Fleet Operators
Private Fleets
Study Team and Sponsors

The conversations were documented and resulted in a dynamic worksheet that the summarized existing
barriers to EV adoption, with identification of potential opportunities overcome these barriers. These
barriers were then ranked with a proposed implementation term.

GMTWG Support Team
Chair: Mike Barton, HDR

Plan Context: David Peterson, APS and Francisco Castro, TEP

Study Insights: Ben Shapiro, E3

Group Facilitation: Amanda Maass, ILLUME Advising

Active Group Contributorsl: Josh Lloyd and Lucas Mclntosh (1898 and Co.), Diana Alarcon (City of
Tucson), Diane E. Brown (Arizona PIRG Education Fund), Bizzy Collins (Mountain Line), Jim DeG rood
(Pima Association of Governments), Caryn Potter (Southwest Energy Efficiency Project), David
Gebert(Tucson Electric Vehicle Association), Mackenzie McGuffie (Valley Metro),Autumn Johnson
(Western Resource Advocates), Robert Bulechek (Energy Consultant)

GMTWG Members
The table below contains a list of all stakeholders who signed up to be members of the Goods Movement &
Transit working group.

MEMBERTYPELASTFIRST ORGANIZATION
HDR

1898 and Co

Chair

Member

Mike

Josh

Barton

Lloyd

I These members actively participated in at least one GMT working group meeting and/or we re key contributors to the GMT
deliverables.



MEMBERTYPELAST ORGANIZATIONFIRST

Mclntosh
Denby

Knoop

Peterson

Rood

Reeve

Brown

Bradley

Kanter

Berg

Chandler

Gent

Alarcon

Spade

Shapiro

Burger

Drier

Bulechek

Wish art

Member
Member

Member

Member

Member

Member

Member

Member

Member
Member

Member

Member

Member

Member

Member

Member

Member
Member

Member

Member

Member

Member

Member

Member

Member
Member

Lucas

Michael

Kathy

David

Devon

Amanda

Diane

Tony

Robert
CJ,

Scott

Mike

Diana

Steve

Ben

Alissa

William
Robert

effrey

-Rob

Amanda

Lucy

David

Chris

Philip
Elizabeth

Mow at

Maass

Mckenzie

Lane

McAbee

Mcneely
Collins

1898 and Co

APS

APS

APS

APS

Arizona Chamber of Commerce

Arizona Public Interest Research Group

Arizona Trucking Association

Auto Safety House

Black and Veatch Management Consulting, LLC

City of Phoenix,Public Works Fleet Operations Manager

City of Surprise

City of Tucson

City of Tucson

E3

Electrification Coalition

Electrification Coalition

Energy Consultant

Exponent

l-T6R

ILLUME Advising

Independent Subcontractor to E3

Lake Havasu City

Maricopa County

Maricopa CountyAir Quality Department

Mountain Line /Northern Arizona Intergovernmental Public
Transportation Authority
Nikola Motor / Nikola Defense

Pima Association of Governments

Pima County Department of Transportation

Plug In America

Salt River Project

Salt River Project

Southwest Energy Efficiency Project

Tesla

Tucson Airport Authority

Tucson Electric Power(TEP)

Tucson Electric Power(TEP)

Tucson Electric Power (TEP)

Tucson Electric Vehicle Association

Valley Metro

Way no

Western Resource Advocates

Western Resources Advocates

Alana

im

Jacob

Katherine

Catherine

Terry

Caryn

Francesca

Adam

Francisco

Julie

Camila

David

Mackenzie

Juan Pablo

Autumn

Aaron

Member
Member

Member

Member

Member

Member

Member

Member

Member
Member

Member

Member

Member

Member

Member

Member

Member

Langdon

DeGrood

Kavkewitz

Sta inken

O'Brien

Rother

Potter

Wahl

Kretschmer

Castro

Donovant

Martins-Bekat

Gebert

McGuffie

Soupier

Johnson

Kressig
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Outcomes
The GMTWG have proposed the following as the recommended barriers, opportunities, and intervention
strategies to highlight in the statewide Arizona Transportation Electrification planning process. For this
working group, we have focused exclusively on public transportation options, public fleets for various levels
of government and school districts, and medium-duty and heavy-duty (MD/HD) vehicles. All strategies and
opportunities described that relate to education and knowledge sharing are near-term and ongoing actions.

Describe cmd document the primdry barriers or challenges to electrifying different medium-dufy
clod hedvy-dufy (MD/HD) vehicles, focusing on distinctions between these vehicles and lighfdufy
vehicles.

.

.

.

High Priority Barriers:

Adopting technologies that may not have years of practical experience and may be rapidly changing.
Total up-front cost of ownership for purchasing vehicles, charging equipment, maintenance, and
insurance.

Utility rate structures tailored explicitly to MD/HD vehicles, public and private fleets, as well as
public and school buses.
Lack of technical expertise by entities, including cities, counties, sovereign nations, and local
communities, to build the infrastructure needed for MD/HD vehicles and public transportation. Lack
of knowledge of the various bus options in the market today and what fits the geographic
conditions.

•

.

.

.

.

•
•
•

.

.

•
.

Medium Priority Barriers:

Impact of weather extremes (heat/cold) on the range, longevity (or battery lifetime) based on the
climate.

Extra planning for transit routes, including aligning the battery life with route length, placement of
chargers along the route(s), and maintaining route flexibility.
Planning and development fees and permitting related to the installation of charging stations or
modifying depot footprints.
The capacity to train existing staff on the new vehicles, including vehicle maintenance and vehicle
operation.

Low Priority Barriers:

Lack of planning to remove current bus stock \to enforce fleet transformation and demonstrate a
commitment to electrification.

Lack of understanding of the requirements to upgrade infrastructure.
Need to leverage federal dollars effectively across Arizona.
Limited technical understanding on the service side. Who will support large fleets? Will there be
networks in the future. What happens when the technology outpaces the availability to maintain it?
Adapting to electricity loss dueto MD/HD vehicles and public transportation options drawing more
power than the average light-duty vehicle.
Resistance to being the first-generation to adopt new MD/HD vehicle technology in the public
sector, as well as a reluctance to limited public funding to new technology.
Limited availability of vehicle types.
Scaling investments past the initial pilot programs.
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• Suitability/capability/availability of vehicles; range concerns for rural applications. Shuttles typically
log several hundred miles a day (fare transit point-to-point, and shuttles with longer distances in
rural areas). Need for opportunity charging at various locations.

Understanding drawbacks of capacity constraints, and how that impacts fleet charging cycles.
Lack of standards or protocols for MD/HD vehicles and public buses.

Identify and prioritize, by lead sfokeholder, the rleor-, medium- ond long-term actions necessary to
enable MD/HD TE in Arizona.

Near Terms Actions:

•

.

.

.

.

.

.

.

.

Consider adopting a statewide aspiration goal that helps to guide other actions. Arizona's decision
makers work with local schools, public transit authorities, as well as trucking for commercial and
industrial entities to enable the following:

O at least 16% Medium-Duty (MD) and Heavy-Duty (HD) vehicles by 2030
o at least 35% of buses on the road are electric, including both school bus and public transit.

Utilities can create the incentive to adopt these vehicles by mitigating some of the financial risks.
This can be done by providing grant funding, specialized EV rate structures, crowning/maintaining
EV charging infrastructure.
Encourage Bus Rapid Transit" and incorporate electric vehicles at the early stages to integrate fast-
charging.
Coordinate between entities (public or private) and utilities to plan infrastructure.
Support a diverse group of bus manufacturers entering the market. Grow knowledge of options.
Revolving loan fund from the state, easing school and transit agency accounting regulations,
Facilitation of group purchases through ADOA for government fleets and ADOT for other
opportunities.
Coordination between utilities and major stakeholders to determine charging needs and schedules.
Utilities can lengthen the payback period for charging infrastructure investments based on the type
of vehicle charged. Currently, it is based on a single-occupancy vehicle, six years. Because public
transit vehicles technology, utility sponsored programs would need to incorporate a 12-year
minimum lifespan and payback into investments for public transit.

Medium-Term Actions:

.

.

•

.

Education and detailed planning. Create learning opportunities to help entities plan their transition
to EVs and deployments well in the future.
Detailed planning and communication between regions with a similar climate. Municipalities can
learn from one another and share best practices on mitigating heat or cold impacts on batteries.
Competitive grant funding through utilities to support the purchasing and installation of charging
equipment, coordinating vehicle charging times.
Coordinated training from OEMS, Vehicle Innovation Center online courses, Center for
Transportation and the Environment webinars.
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Long-Te run Actions :

.

.

•

•
.

•

Pilot fleets as low-hanging fruit. Municipalities are willing to make large shifts and balance this with
risk exposure (getting stuck with six V 60 buses).
Joint procurement between partners, municipalities, districts, state. Coordination of efforts to
ensure lower prices particularly. for medium- and heavy-dutyvehicles.
Creation of fleet management plans to cycle vehicles back-and-forth to avoid range anxiety to avoid
expensive infrastructure costs with a long-term expansion plan.
Knowledge of Financial mechanisms in place to mitigate expenses.
Research information from states who have a stronger commitment to electric fleet/vehicle
implementation and see what is feasible for Arizona.
Encourage utilities and thirdparty companies should consider "Charging As A Service," programs,
which would allow building owners to provide electric charging without owning or installing
equipment.

Discuss EV load impacts and related management or mitigation strategies to integrate electric
MDlHD vehicles info the electricity system.

Because many MD/HD vehicles and public transit buses are operating during off-peaktimes of the day,
there is an opportunity to ensure that these types of vehicles that would require to draw a lot of power
from the electric grid, can "soak up," access renewable energy not being utilized in the middle of the day.
While managed charging of these vehicles may not be possible at all times of the day, it is essential that
rate design, public policy, financial incentives, and third-party equipment, assist in managing MD/HD
vehicles and public transit bus load as much as possible.
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llnckf stnndlng 01 design and lmnlementauon tequlv ements and responsibillly  relaleé
to ekctrkal needs s. requUed eleculcal capaUxy (of EVSE .

v v v 10/19/1020
Impact of  weather extremes (heatlcold) on range and longev ity  (battery  hf etlme).
based on the climate.

Vehicle,
Knowledge

tnlalmaxinn shaving indudiug reslts of pilot studies. user wneiew revth actual! is.vvice
onuatinns. and best practices, particularly between eliant with similar climates.
Oppaatunity fur tvchnologv advancement I battey pnrformancu

Yv 9/24/2010
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evsn.
KnavAedge

Understanding of the mailed planing required (of lket nneutiahs winch mdudes
angnmg v ehicle pev lnv manre. duly  ¢v ¢1=. notes. and location iv se to maintain

aperahonal llexlblllty

Inlorv natnon sharing and education f ocused on the detailed planning will allev iate these barriers.
Working gnwps luke this create spaces f or slakehdldels to discuss Meir experiences and Kan
iron each other. Creating these kinds of  spaces and Iearning opaortumties can help
nfganizatlons plan their deployments well

vv g/30/1010PoI*CV
Planning and Aeelopmem lees and permitting requirements elated to the Insulation Innov ativ e llnancirrg to Induce . compettiv e grant lndlng to spport the prchasng and

of chargig stations and/or rnodllylng ago! tonrprlts. lnxtallatlon of  EVSE; Fee wlrv ef s/reductions KO encorage EV implementation

vv 9/14/2020Knawledse
Tralnrng existing staf f  on Ne new v ehicles, including v ehlde maintenance and v ehicle
operatrnn

Dew:Iwm4nt of taining mm OEMS, Vvnicle providers, New Ftyu Innovation (enter onlie
courses, Center f or Tansactation ad KM Env ironment lCIE) wcbinars. lnlsrmation sharing and
partnership and wordinativn between Meet operawrs and utility providers.

im
Mu

vvLaw PoI>CV 10/19/2020No concrete Dolitv to require public Met translbon to zero emissions.
Dpportunity  to prov ude ov eraching concrete policy /plan to require f leet transloimatuon and
demonstrate romlmtment to zero emissions. PrWate Meets are already  making this transniun
due to Vositfve impact on bottom line.

Low 10/19/74710Knowledge Detailed understanding of  all Use requirements to unmade inf rastructure.
Inf ormation sharing and parlnershlp and cnnrdlnallon between laurel aneratars and uullly
providers. Ulllxe best pracllees and lessons barned from pilot ams.

YLow v 9/24/zoz0
Dppoltv nity  f or learning, cullaborahdn, share knowledge, and work collectiv ely  to chase and
implement Federal Programs,

PoIlcv, Understanding of how to leverage Federal dollars effectively expand EV
Parmeiship mplementatido throughout Anzdna

vvLow 9/30/2020
Near and
v:on\lnue4

Knnwiedge Technical understanding reeding EV and EVSE serv lne requirements. Haw lo support
Ana Planning Urge "in, v III there be prlv atc netwaks (or charging and serv ice In the tum re.

Opportunity for entrepreneurship
Pi\or f leets as lowhanging nm. Cities wIlling to make large shif ts, and want lo balance thnswim
risk exposure (getting stuck with 6 v  60 buses). Study  surcessf v l lMo! Drograms around the US
and in other rnuntnes. Organize Q&A calls surv ey s w\1h agennes Ilks Foothills Transt (CAN and
elsewhere

(nu
I

v v v vvvLow vResilency for eleclnclzy loss Medium to LongDev elop mare robust slid, backup battery  storage, and uulize f lee: not in serv ice. 9/30/102

9/30/2020 ws mwtinu z

Planning,

Pal
VehIcle,
EVSE

Resistance may  be on f lrs!generatmn v ehicle adoption. umlled av ailability  of  selection
and reluctance to commit fumes zo these.

Discuss wNh agencies ma! hae been early  adopters of  these v ehicles and adapt lessons
learned, Stan wlM a small scale Int | am

Y v vvLaw v 10/19/2020Scaling investments past initial pub! pmgra ms
Dev elop a robust selv >ce plan to account f or scaling up i the f uture. account f or market
condinons and techndogkal adv anremenls. Dev elop procurement sv ategles lo allure f or EV
adoption. Establish a statewi¢e goal and whrv

Vehurle,
EVSE.
Planning

iM

M
M
MM

M
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v v 9/30/2010 WG mews 2Planning
Opponuniw f or robursx planning to handle un»que duty  requirements f or certain circumstances
Also and oyiwrlunmf for entrepreneurship un the marketplace.

Suilabihw/:apahihw/av ailabllny  of  v ehklesg (not a Io! ul product on shorter f lee!
v ehicles on cuuwav s), range wil! be a concern f or rural applications. Shuttles ty pnrally
log sev eral hundred miles p,day  [f are Lransk pointWpolnt, and shingles wkh longer
distances in ual areas). need f or opgonunity  charging at v arious lorauons (barrier). :seses8=======

- - - - - - "

Oppowlunily for (ollabofation and sharing of best practices,
unarsumd1ng drawbacks ul capadw raslralnU, and how the Impacts lleei ¢harglnl
cycles.

v olicv  that demands standardization of  accommodation low dif lerent technologyLack of standards with DC lastcharging

Knowledge.
Planning

Knawledge.
Polio

Creation al f leet managef nnnl plans to cy cle v ehicles. ba¢kand4ollh to av oid range anxiety  lo
av oid erqaensiv e inf rastucture costs with a longterm expansion plan in the long term.

Dev elop f inancial mechanisms to mitigate risks to Fleet operators cries. dnstncts, f leets.

Include EV ahzqtng In development of all inhasuuctre Investment

-

-

Inzorpoution of  priv ate prov ders In serv ice plans. Potental collaboraton to reduce Inv estment
and risk.

10/19/1070

9/30/202

9/30/2020

9/30/201

9/30/2020

9/30/1020 we Meeting 2

to/19/Zoz0

:Vs/2020

Innovative ways to reduce demand charges, by uullzmg power stored un out of service Rest,

Opportunity  to require EV consideration, Vehcles and EVSE on all transit Inv estments.
Caornmatton between Federal, State, and Local r sms.
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Vehicle Grid Integration Group
Deliverable

Background

.
•
.
.

The Vehicle Grid Integration Working Group (VGIWG) was one of five working groups identified
by the Phase II Arizona Statewide Transportation Electrification Plan Study Team. The VGIWG
was comprised of the following:

Industry experts
Environmental advocates

Consumer advocates

Technology Analysts

Objectives and Ties to Phase II TE Plan
1.

2.

Provide guidance on the priority VGI opportunities to be explored and developed in Arizona
including managed charging, demand response, vehicle-to-home and vehicle-to-building.
Develop recommendations for VGI programs and partnerships to prioritize, and the specific
actions which the utilities and other TE stakeholders should take to realize these opportunities.
Focus on near-term actions, while documenting medium- and long-term needs to develop a
comprehensive approach to VGI planning and use cases.

VGIWG Support Team
Co-Chairs: Varun Thakkar, Jim Stack

Group Advisors: Jay Delaney (Aps), Derek Seaman (Aps), Ray Martinez (TEP), Eric
Cutter (E3), Anne Dougherty (ILLUME Advising)

We would especially like to recognize the efforts of: Caryn Potter (SWEEP) and CJ Berg
(Black and Veach)

VGIWG Members
The table below contains a list of all stakeholders who signed up to be members of the Vehicle Grid
Integration working group.

LASTFIRST ORGANIZATION Vehicle Grid
migration

Chair

Chair

Varun
Jim

CLEAReSult

Phoenix Electric Automotive Association

Thakkar

Stack



Alliance for Automotive Innovation

APS
APS

APS

APS
APS

Arizona Chamber of Commerce

Bowerson

Delaney
Denby

Herman

Knoop

Seaman
Reeve

Gray
Badvipour

Bradley

Berg
Perez

Gent

Lucero
Musta

Cutter
Drier

Bulechek
Wis hart

Karlen

Dougherty

McAbee
Langdon

DeRenne
Kavkewitz

Sta inken
Lee

O'Brien
Potter

Carpenter

Moll

Wahl
Donovant

Martinez
Martins-Bekat

Lombardi

Gebert
Templeton

Sou lier

Dan

Jason

Michael

Laura

Kathy

Derek

Amanda

Bob
Shahrzad

Tony

CJ.

Robert

Mike

Martin
Eslir

Eric
William

Robert

Jeffrey

Erick

Anne

ch ris

Alana

Jeanette
Jacob

Katherine

Nicole

Catherine

Caryn

Sharon

Thomas

Francesca

Julie

Ray

Camila

Anthony

David

Darrel

Juan Pablo

Autumn

Aaron

Member

Member

Member
Member

Member
Member

Member

Member
Member

Member

Member
Member

Member

Member
Member

Member
Member

Member
Member

Member

Member
Member

Member

Member
Member

Member
Member

Member
Member

Member

Member

Member
Member
Member

Member

Member
Member

Member

Member

Member
Member

Arizona Corporation Commission
Arizona Department of Environmental Quality

Arizona Trucking Association

Black and Veatch Management Consulting, LLC
City of Glendale

Cityof Surprise
City of Surprise

Coconino County

E3
Electrification Coalition

Energy Consultant
Exponent

Greenlots

ILLUME Advising
Maricopa County

Nikola Motor/ Nikola Defense

Pima Association of Governments
Pima County Department of Transportation
Plug In America

Salt River Project

Salt River Project

Southwest Energy Efficiency Project
State House of Representatives

Sun Engineering

Tesla
Tucson Electric Power (TEP)

Tucson Electric Power (TEP)
Tucson Electric Power (TEP)

UniSource

Unknown
Valley Metro

Way no

Western Resource Advocates
Western Resources Advocates

Johnson
Kressig



Opportunity Hierarchy

The Group identified the following opportunity, hierarchy, as a way of organizing its focus and priorities.

VGI

Near Term
Program Scale

Oppty

Near/Mid
Term Pilot
Scale Oppty-Q

VZG
Demand
Response

Managed
Chargingmum

Managed Charging and Demand Response

Opportunities and Guiding Principles
The group recognized early on that the tools of Managed Cha ring and Demand Response, while ready

for Program scale opportunities today, will continue to evolve rapidly. And, within the context of this
Group, we made recommendations on how to use them as simultaneous or integrated solutions. Rather
than have an overly prescriptive approach for Programs that should be deployed, the Group created
program design principles, and identified opportunities for deployment within different contexts .

Recommendation 1: The Group recommends a stacked or layered approach for infrastructure build out
and program design that provides different avenues for incorporating Managed Charging and Demand
Response principles in a manner that is tailored for different customer segments and use cases. The
overarching goal of this approach would be to integrate electric vehicles at a mass adoption scale with

the Arizona grid in a way that optimizes the use of existing infrastructure, puts downward pressure on
customer rates, and facilitates a transition to a clean energy system. Sta rting at a localized level, and
then moving upwards in layers to a macro grid scale.

Recommendation 2: Starting at the localized level, the group recommends creating shared or public
charging infrastructure Programs, that prioritize load sharing design for maximizing a building's existing
electrical equipment to be able to support the maximum amount of EV chargers possible. Moving a layer
above, these Programs should look at local infrastructure nodes to prioritize how this shared charging
approach can be designed to limit local grid upgrades. The effect of these kinds of Program designs
would be increasing the number of charging ports available for customers while limiting the amount of

costly customer and rate payer electrical systems upgrades required to support them. Load sharing EV
chargers are an off the shelf technology today and designing these Managed Charging elements into
Programs should save AZ residents significant capital costs. For customers able to install Level 2 EV



chargers at home, providing incentives to encourage, "smart", chargers capable of responding to TOU
prices signals and DR Program signals will be another pathway for encouraging Managed Charging and
Demand Response viability at the localized infrastructure level.

Recommendation 3: Moving to the macro level layer of Program design, the Group recommends
prioritizing a flexible approach to Rate and Program design that can evolve at a meaningful enough pace

to keep up with the changing technological and economic landscapes around EV's. The stakeholders
recommend that vehicles should be charged through managed charging at least90% of the time by
2030. With the commitment of AZ's two largest investor-owned utilities to a largely renewable power
generation fleet over the next decade, the Group identified the evolution of Time of Use rates to
encourage customers to use electricity for amongst other things Cha rging their EV's at a beneficial and
efficient time of day, as a critical step, and one that regulators may need to revisit a few times over the
coming decades. With the proliferation of, "Smart", EV chargers at residences, layering in Demand
Response program designs to complement evolving Time of Use rates will likely be needed to avoid
unintended consequences such as artificial pea ks as rates switch to of peak. This again goes back to the

Group's recommendation that a stacked or layered approach be utilized for Program design.

Recommendation 4: The Group also recommends Program designs tailored towards special customer
segments and end uses such as interstate goods movement, transit agencies and companies looking to
provide fast charging for passenger vehicles near freeway corridors. For such instances incentivizing
novel approaches such as dedicated onsite storage to avoid contributing to peak loads and providing
grid flexibility should be explored as options. Taking this kind of stacked or layered approach, the Group
recommends that efforts be made to reach the majority of EV customers by some form of Managed
Charging or Demand Response program design by 2030. In order for these efforts to be successful the
Group acknowledges that a large-scale consumer education campaign will be a critical step, with an
emphasis made of Outreach to low~income communities.

Vehicle to Grid Opportunities and Guiding Principles
The Group identified Vehicle to Grid as a nascent area that could evolve into a key part of a clean energy
future for Arizona. While Program scale opportunities may not be viable today, the Group does
recommend exploring Pilot scale opportunities in the interim to understand the mechanics of how these
kinds of Programs could be operated in the future and identify barriers and opportunities for Program

evolution. Organizations such as the Vehicle Grid Integration Council are working with all the relevant
stakeholders and are optimistic that with the emergence of, 'mobile", inverters integrated into future EV
models and the drop in price of Ac Vehicle to Grid Chargers, this technology could become mainstream
by 2030. This could result in hundreds of megawatts ofpeaktime generation available to the AZ grid in
the future. For Pilot design consideration, the Group recommends looking at applications with long
dwell times and relatively short commute distances. Below are some of the opportunity areas the Group
identified as having potential for key learning opportunities.

School Bus - Grid Management Around Set Operating Hours

Residential Solar Customer-Onsite Consumption and Peak Shaving
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8.4 Appendix D: Organizations Involved in the Phase II TE Plan Process

Organization

ILLUME Advising

Independent Subcontractor to E3

ingenuity Academy

Intel Corporation

International Research Center

InterTribal Council of Arizona

Jobs for Arizona's Graduates

John Martinson Consulting

Kingman Chamber of Commerce

KnightSwift Transportation

Kroger/Fry's

Lake Havasu City

Lake Havasu School District

La Paz County

League of Arizona Cities and Towns

Local First Arizona/Fuerza Local

Love's

Lucid Motors

Lvff

1898 and Co

AARP

AIbertson's/Safeway

Alliance for Automotive Innovation

Alliance for Transportation Electrification

American Lung Association

Arizona Public Service (APS)

Arcadis US, Inc.

Arizona Asian Chamber of Commerce

Arizona Center for Law in the Public Interest

Arizona Chamber of Commerce

Arizona Commerce Authority

Arizona Corporation Commission

Arizona Department of Administration

Ari 2ona Department of Environmental Quality

Arizona Department of Transportation

Arizona Electric Power Coop (AEPCO)

Arizona Forward

Arizona G&T Cooperatives

Arizona Governor's Office

Arizona Hispanic Chamber of Commerce

Arizona League of Cities and Towns

Arizona Minority Contractors Association

Arizona Public Interest Research Group

Arizona Small Business Association

Arizona State Government

Arizona State House of Representatives

Arizona State Senate

Arizona State University

Arizona State University LightWorks

Arizona Transit Association

Arizona Transportation Authority

Arizona Trucking Association

Arizona's Residential Utility Consumer Office

Asian Corporate and Entrepreneur Leaders

Atlas Public Policy

Marana

Maricopa Association of Governments

Maricopa Community Colleges

Maricopa County

Maricopa County Air Quality Department

Marine Corps Air Station Yuma

Mayo Clinic

Mesa Community College

MetroPIan (formerly Flagstaff Metropolitan Planning
Organization)
Mohave Electric Cooperative

Mountain Line / Northern Arizona Intergovernmental
Public Transportation Authority
Move Tucson

NAACP Maricopa County Branch

National Park Service - Grand Canyon

Native American Connections

Navajo County

Navajo Nation
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Organization

Audi

Auto Safety House

Big Data Southwest

Black and Veatch Management Consulting, LLC

Black Chamber of Arizona

Center for Biological Diversity

Center for the Future of Arizona

Ceres

ChandlerGilbert Community College

Charge Point

Chicanos Por La Causa

Chinese Chamber of Arizona

Chispa Arizona

Chrysler Proving Grounds

City of Avon dale

City of Buckeye

City of Chandler

City of Coolidge

City of EI Mirage

City of Flagstaff

City of Gilbert

City of Glendale

City of Holbrook

City of Mesa

City of Nogales

City of Peoria

City of Phoenix

City of Scottsdale

City of Sedona

City of Show Low

City of Somerton

City of Surprise

City of Tempe

City of Tucson

City of Tucson

City of Winslow

City of Yuma

CLEAResult

Navajo Tribal Utility Authority

Navopache Electric Cooperative

Nikola Motor/ Nikola Defense

Nogales U.S. Custom Brokers Association

Northern Arizona Council of Governments

Northern Arizona Intergovernmental Public
Transportation Authority
Northern Arizona University

Office of Congresswoman Ann Kirkpatrick

PCSO

Phoenix Chamber of Commerce

Phoenix College

Phoenix Electric Automotive Association

Phoenix IDA

Phoenix Indian Center

Phoenix Revitalization Corporation

Phoenix Union High School District

PhoenixMesa Gateway Airport

Pima Association of Governments

Pima Community College

Pima County

Pima County Department of Environmental Quality

Pima County Department of Transportation

Pima County Facilities Management

Pima County Fleet Services

Pima County Office of Sustainability and Cultural
Resources
Pinal County

Pinyon Environmental

Pivot Manufacturing

Plug In America

Policy Development Group on Behalf of Toyota

Port of Tucson

Proterra Inc.

QCM Technologies

Radio Campesina I Cesar Chavez Foundation

Raytheon Missile Systems

Rose Law Group

RPA & Associates

Salt River Pima-Maricopa Indian Community
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Organization

Salt River Project

Santa Cruz County

Sierra Club

Sierra Southwest Cooperative

Southwest Energy Efficiency Project

SouthWestern Power Group

St. Vincent de Paul

Sulphur Springs Valley Electric Cooperative

Sun Corridor

Sun Engineering

Sundt

Swift Transportation

Tesla

The Art Hamilton Group, LLC

The Nature Conservancy

Tohono O'odham Housing Authority

Tohono O'odham Utility Authority

Town of Cave Creek

Town of Parker

Town of Quartzsite

Town of Snowflake

Town of Tusayan

Toyota Motor North America

Trellis

Trico Electric Cooperative

Tripshot

Tucson Airport Authority

Tucson Auto Dealer's Association

Tucson Electric Power (TEP)

Tucson Electric Vehicle Association (TEVA)

Tucson Metro Chamber

U-Haul International

UniSource

University of Arizona

Club for Youth

Cochise County

Coconino County

Columbus Electric Cooperative

Commission on Climate, Energy and Sustainability

Conservative Alliance for Solar Energy

Cruise

Duncan Valley Electric Cooperative

Economics Collaborative of Northern Arizona

Electric Power Research Institute

Electrification Coalition

Electrify America

Energy & Environmental Economics

EV Transportation Alliance

EVAZ

EVgo

Exponent

FCA Group

Flagstaff Airport

Flagstaff Chamber of Commerce

Flagstaff Downtown Business Alliance

Flagstaff Unified School District

Forth Mobility

Fortis Networks

Fresh Produce Association

Friendly House

Garkane Energy Cooperative

General Motors

Generation Seven Strategic Partners

Gila River Indian Community

Graham County Electric Cooperative

Grand Canyon Shuttle Bus System

Grand Canyon State Electric Cooperation

Greater Flagstaff Chamber of Commerce/Northern
Arizona Chamber Organization
Greater Phoenix Economic Council

Greater Phoenix Urban League

Greenlots

Habitat for Humanity

Harmon Electric

Valle Del Sol

Valley Metro

Valley of the Sun Clean Cities

Veloz

Walmart
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Organization

Way no

Western Resource Advocates

Wildfire

World Resources Institute

YWCA Southern Arizona

Havasu Chamber of Commerce

HDR

Hensley Beverage Company

Home Builders Association of Central Arizona

Hopi Housing Authority

Hopi Tribe
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8.5 Appendix E: Stakeholder Comments on Draft Report

Stakeholder Section Stakeholder Comment Addressed?

ES PartlyArizona
State
University

Iwould like to recommend that a new section 1.6 be added with the title
"1.6 Ensuring the Electrification of Transportation in Arizona is Inclusive
and Equitable." I appreciate that equity is highlighted throughout the
document, but if one simply glances at the Table of Contents, nowhere
does the word equity appear. This could lead some to mistakenly
conclude that equity is unimportant and others to conclude it was
ignored, neither of which is true. The section could be short but make a
few key points: (1) that equity and inclusion are central to the project of
electrifying the AZ transportation sector; (2) that people will be left
behind if action is not taken; and (3) that equity and inclusion were
considered throughout the process, including a working group on equity,
and that equity considerations are incorporated throughout the analysis
and the report.

ES n/aAmerican
Lung
Associatio
n

On behalf of the American Lung Association, we are pleased to provide
feedback on the Arizona Public Service (APS) and Tucson Electric Power
(TEP) Phase II Arizona Statewide Transportation Electrification Plan. While
this plan is a great step towards achieving healthier and cleaner air by
setting a Statewide Electric Vehicle goals for 2030, we encourage you to
continue to evaluate pathways for more ambitious deployments to
accelerate the public health benefits of transportation electrification.
Transportation pollution and climate change are making it more difficult
to protect human health. The American Lung Association State of the Air
2020 report highlights increases in unhealthy ozone and particle pollution
days in Arizona compared to previous years. Approximately 85% of
Arizona residents live in counties impacted by poor air quality. Arizona
continues to experience extreme heat, drought, and other climatedriven
conditions which hinder clean air progress. Air pollution contributes to a
wide range of health impacts including asthma attacks, heart attacks and
strokes, increased risk to infections, lung cancer and premature death.
These negative health impacts are exacerbated for vulnerable
populations like children and seniors, lowincome communities, and
people of color. The American Lung Association strongly supports the
rapid and widespread electrification of the transportation sector to
protect Arizonan's health from harmful emissions that contribute to
ozone, particle pollution and climate change. Our annual Road to Clean
Air 2020 report found the transportation sector is the leading contributor
to unhealthy ozone pollution which can cause respiratory and
developmental harm, especially in marginalized communities. Arizona
could experience approximately $1.5 billion in health benefits annually by
2050 by transitioning to electric cars, buses and medium/heavyduty
trucks coupled with increasing levels of noncombustion, renewable
energy sources. Through this statewide switch to zeroemission mobility
options, our research found that Arizona could save 125 lives, prevent
2,000 asthma attacks, and avoid 8,500 lost work days annually. The
proposed Transportation Electrification (TE) expansion goals can unlock
significant public health and climate benefits widely supported among
Arizona constituents. A poll conducted by the American Lung Association
in Arizona in December 2020 revealed 78% of voters view climate change
as a significant presentday threat. Arizonans showed strong support for
clean energy and transportation policies moving away from fossil fuels:

856Arizona Statewide Transportation Electrificatlon Plan
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. 70% of Arizonans support investments in switching all public vehicle
fleets including transit buses, school buses, maintenance trucks, and
governmentowned cars to all electric vehicles.

c 69% support investments in publicly available charging infrastructure
for electric vehicles as well as consumer incentives to encourage EV
purchases. This plan is an important step towards the adoption of
transportation electrification policies that support our climate, air quality,
and our health. The transition away from fossilfuels is critical to support
a climateresilient future. We look forward to continue engaging in this
process to ensure equitable access to cleaner and healthier mobility
options for all Arizonans, and encourage ongoing outreach to
stakeholders representing a wide range of perspectives and especially
from communities most impacted by transportation pollution today. As
the planning process moves forward, we encourage you to continue to
evaluate pathways to greater deployments across a broader suite of
vehicle types.

ES YesSWEEP This report MUST include a definitions and acronym list. Is there a plan to
include one?

SWEEP YesES In this form, I do not believe this executive summary captures the entire
report's findings. l recommend the following be included

#1 A paragraph adding more background to why the ACC has undergone
this process of developing EV policy.

#2 A brief synopsis of the three scenarios modeled and the results of the
scenarios.

#3 The benefits of EVs under the three costeffectiveness tests for the
medium and high scenario

#5 The actions APS/TEP are planning in response to the statewide goal.

#6 Reference the appendix where the stakeholder working groups will be
help.

AZ PIRG YesES Please include additional information on assumptions - number of EVs
etc. Also would be helpful to highlight other benefits - e.g., air quality,
public health as they also have an economic impact.

WRA YesES Many policymakers are only going to read this section. All of the most
important topics should be included. The report focuses too much on the
barriersand not the benefits your modeling reflects.

No

Yes

But it isn't really a statewide plan, it is a TEP/APS plan.

Something more specific is preferable.

Footnotes not formatted. yes

No

WRA

WRA

WRA

SWEEP

ES

ES

ES

ES Please include a sentence here on the vehicle segments that are NOT in
this analysis.

Format cites and provide links.

Can you include a citation to these other findings?

ES

ES

ES

Yes /inks

Yes

Yes

WRA

SWEEP

WRA Why is "intensity" used instead of emissions? I believe only SRP has an
"intensity" goal. TEP and APS have clean or decarbonization goals.
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SWEEP ES YesAre you going to include the reports from each of the working groups as
an appendix? I highly recommend it.

Add a list of acronyms. Yes

Yes

WRA

SWEEP

ES

ES I recommend defining how these organizations were involved. Some of
them only attended one workshop while others were very involved in
developing the working group reports.

ES Is 1,076,000 light duty vehicles statewide goal for 2030 only for APS and
TEP service territories?

City of
Phoenix

Yes - No to
the
question

NoES How does this goal incorporate SRP's EV goal of 500,000 on road by 2035?City of
Phoenix

ES PartlyCity of
Phoenix

Is the 1,076,000 LDV's separated out by region in the state to help identify
EVSE gaps and where to ultimately locate EVSE's?

Weren't they a paid consultant? Not a stakeholder.WRA

SWEEP

No

No

ES

ES Where is Residential and Nonresidential customers on this table? There
will certainly have a major role to play and the working groups have
outlined a number of actions for those specific actors.

SWEEP ES NoAre you considering longterm actions to be mediumterm as well? If not,
where are the longterm actions?

is this meant to include sovereign nations?ES

ES

No

Yes

SWEEP

SWEEP This should go under utilities. Government agencies are likely not going
facilitate the TE collaborative. The utilities will be the ones to do this,
realistically.

SWEEP YesES This is a major areas of development for underserved communities. I feel
like it needs its own bullet.

YesES Chapter 0, is this a mistype?City of
Phoenix

ESWRA PartlyThis section is disappointing. Given the fact that the utilities are the main
audience here, the substantial input given by stakeholders, and the
dozens of compelling examples of utility investment in TE we are seeing
across the country, think this section is insufficient. Two primary concerns

1) Saying that developing EV rates, incentive programs, etc. in the
medium term is making it seem like these actions couldn't be taken in a
shorter time frame, which they could be. That is the objective of this
process- identify immediate actions the utilities can do to advance TE so
the widespread benefits identified in this study can be realized.

2) The list of utility actions lacks detail that is required. See below for
some examples

"Support adoption of networked Level 2 charging for residential
customers-provide additional support for low income households"

"Develop programs aimed at increasing access to charging infrastructure
in difficult to serve areas such as multi-

family housing, lowincome households, and rural highway corridors."
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"Support the development of both public Level 2 and DCFC charging
infrastructure through rebates, investment in makeready infrastructure,
and/or utility ownership of charging stations."

"Support the electrification of fleets through incentives for charging
infrastructure and/or fleet advisory services." "Support development of
public charging infrastructure for communities where home charging may
not be option"

"Support the electrification of micro mobility and rideshare services"

ESWRA Comment
Noted

Hopefully, these meetings will look different than in this process.
Stakeholders have limited time and resources. We want to be included,
but also want our time to be valued. More meetings are not necessarily
better.

ESWRA Comment
Noted

We want meetings where we have a say in the programs, which will
actually impact TE in Arizona.

NoESWRA Additional

Electrify state's Fleet Vehicles

Adopt Advanced Clean Trucks regulation and other initiatives to support
electrification of medium and heavyduty sectors

Create public/private partnerships to increase access to charging stations
in remote tourist destinations like state parks, national forests, ski resorts,
etc.

WRA ES YesCoordinate with utility programs to ensure dedicated investment in
charging infrastructure, communications, vehicle purchasing incentives
with incomequalified customers

ESWRA Comment
Noted

Stakeholders do not want access to the planning processes as have been
conducted so far. This model is insufficient to many stakeholders. We
want access to the planning of actual pilots, programs, and rate design
which will actually help advance TE-IE we want to talk about actual
action and provide input on program design.

WRA ES I think the DSM or IRP stakeholder processes are better models. Comment
Noted

ESWRA NoBethink what's evident here is that there is still significant room to improve.
Key markets are not mentioned here: 1) multi-family housing 2)
increasing access for lowincome communities 3) makeready
infrastructure programs to support private market, etc.

ESWRA

This is where stakeholders want to be involved.

Would like to know more about this Comment
Noted

ESWRA Would like to know more about these Comment
Noted

ESSWEEP YesThe medium scenario is mentioned before the three scenarios are
mentioned at. There needs to be a section in this executive summary
explaining what the three scenarios are before you explain what is being
proposed.
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SWEEP ES YesThere needs to be a sentence here on how APS and TEP proposed to
delineate these numbers amongst the service territories.

ESSWEEP Nol'll explain more in the subsequent chapter, but I do not believe these
metrics are sufficient. I have added the other metrics that I think need to
be provided, and I have divided the metrics into three categories for your
consideration.

ES YesWRA Again, I am concerned about this word, since SRP isn't really participating
here.

ESWRA YesAgain, we do not think these numbers are enough to really address
climate change and keep global temperature rise to 1.5C, but we are
happy to see a starting point the utilities support.

Again, these are statewide numbers, not just APS/TEP service territories?

Additional metrics we'd like included

ES

ES

WRA

WRA

Yes

Partly

• estimated number of EVs in service territory, by type (e.g. light,
medium, heavyduty) where possible

• spending on EV development, broken out by program

• revenue from EVs

. estimated consumption of electricity (in kilowatthours) by electric
vehicles

. estimated level of demand (in kilowatts) resulting from electric vehicles

• estimates for the amount of energy sold to program participants during
onpeak and offpeak time periods, where feasible

including EV supply. average costs for charging installations,
infrastructure and charging equipment

• geographical distribution of program participants and infrastructure
ihvestments

. reduced carbon emissions resulting from EVs and EV programs

• reduced NOx emissions resulting from EVs and TEP programs

• insights drawn from customer experience and program performance,
including customer surveys and

Customer Effort Score results

9 a summary of ongoing EV pilots and programs

. fuel cost savings realized relative to conventional transportation fuels

• aggregated customer load profile data for comparisons of the impact of
different pricing arrangements on charging behavior

YesESSWEEP Why not include a proposed schedule for revisiting this study? I highly
recommend included something much more concrete.

ESAZ PIRG Seems important to mention electric buses - transit agencies to school
districts.

NoESWRA We would like to see quarterly meetings, with an annual plan (or another
interval that is reasonable).
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No1.1 Should be newer GHG emissions data than 2017 available.City of
Phoenix

Yes1.1 Figure errorCity of
Phoenix

No

No

1.1

1.1

WRA

WRA

No

No

Needs to be more specific.

Additionally-it needs to be different. We do not want a repeat of this
process.

Chapter 6 needs more detail on the actual utility initiatives.

A great sentence to add to the Executive Summary

WRA

AZ PIRG

WRA

1.1

1.2

1.2 Comment
Noted

I think the characterization of this is important. I do not think this was a
wellhandled stakeholder process that included many wasted hours.
More meetings do not indicate a meaningful way to engage.
Quality>quantity

SWEEP 1.4 YesAgain, I think this needs to be much more defined. People will want to
know specifics on when future engagements will occur.

Why not just state this is a joint goal for APS and TEP service territories?1.4

1.4

Partly

No

SWEEP

SWEEP I think it is confusing to go directly into the goal without outlining the
entire modeling methods and other scenarios first. If it is listed in this
order, the reader will not know why this scenario is ambitious because
there is no context. Please reorder so that the methods are added first
before going into what the goal is.

1.4 YesWRA These revisions should be filed with the ACC in a docket on TE (not the
energy rules docket).

WRA 1.4 YesWe recommend the utilities file actual plans with programs every three
years. Perhaps in conjunction with or in parallel to the IRPs. Stakeholders
do not have enough influence over proposed programs or new programs.

How will stakeholders be notified? With what frequency?1.4

1.4

WRA

WRA

No

NoIt is only so ambitious since it is medium. Calling it medium and then
treating it like the base case or "preferred portfolio" highlights what we
were trying to avoid when renaming them.

1.4WRA NoWhy is there a mention of the low and medium, but not high adoption
scenario here?

WRA 1.4 NoI understand this to be in addition to the climate and public health
benefits, which should already apply to non-EV drivers.

1.5 NoWRA

Yes

Also, ratepayers

1.5 Add map of APS and TEP service territories

2.2

City of Phoenix

Pima
County

Table 5, last barrier. Lines are not numbered in the tables, the last barrier
in Table 5 addresses Electricity Rate Design and the basic challenge
regarding cost recovery but does not address utility companies excluding
or discouraging the use of EV charging rates or incentives for chargers
when a facility has distributed generating technologies installed, i.e. solar
pv, combined heat power, etc. overcoming Utility company resistance to
customer owned DG as a larger policy involving EVs and other services
provided will lessen the barrier in rate design.
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Would be good to include this in the Executive Summary.

Opportunities are not mentioned?

2.3

2.5

2.5

No

No

AZ PIRG

SWEEP

SWEEP Again, if Barriers are going to be mentioned here, you must include
opportunities as well. I worry that if someone who is not favorable to EVs
reads this, they will assume there are not a lot of benefits to it.

AZ PIRG Yes2.5 Not sure the word "enthusiasm" is correct to use here. Worth considering
including findings from recent Consumer

Reports Survey: httos://advocacv.consumerreports.ore,/wo
content/uploads/2020/12/CRNational-EVSurvey

AZ PIRG

AZ PIRG

Partly

Partly

2.5

2.5

2.5

December20202.pdf

Another great sentence to include in the Executive Summary.

Same comment as above. Executive Summary worthy.

Make sure the new model offering numbers pertain to US and NOT globalCity of
Phoenix

Comment
Noted

WRA 2.5 Can this be reworded? First
Sentence:
Yes

I think more accurate would be "lack of awareness on available
technology and benefits of electric vehicles remains low outside of early
adopters." Second

Sentence:

Comment
Noted

The surveys I've looked at have demonstrated widespread interest, but
the lack of awareness on availability, technological considerations, and
benefits is the real barrier which is keeping "middle of the road" users
from the switch.

2.5WRA NoThink it would be remiss to not point out that this is changing as
immediately as this year. But the access to these models will remain
difficult in the short term unless AZ adopts a ZEV standard

WRA 2.5 NoI also think that lack of awareness if a factor here. There are new 2021
models available today which are fairly competitive to comparable sedans
(Hyundai Ioniq, Nissan leaf, e~Golf) and used cars are already
competitively priced.

2.5 NoWRA Cites to these studies are needed. Ive always heard the 80% number
discussed more in the context that 80% of EV driving is done at home.

WRA 2.5 NoIs this really a barrier? It has not been a barrier anywhere in practice and
calling it a barrier may be misleading. Perhaps in the future if unmanaged
it could be, but even in California where EV adoption is much further than
anywhere else, EVs have proven to be a considerable grid asset rather
than a burden.

NoWRA 2.5 Seems like a dated article and not sure Utility Dive is a source on which to
base a report.

2.5 NoWRA I am concerned about this characterization. This sounds more like
something a utility would say than a working group. But we are a long way
from this point and it sounds too reminiscent of the DG solar debates to
me.

AZ PIRG 2.5 lthink it is important to add rural communities and highway corridors. Comment
Noted
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AZ PlRG 3.1 Comment
Noted

I find the chart below unhelpful and confusing. If anything, may be worth
a chart documenting the decline in upfront cost and increase in models
over the last several years, followed by the lifetime costs for specific EVs
and ICEs.

Source this data3.1City of
Phoenix

Referenced
above

More Executive Summary worthy sentences.AZ PIRG

AZPIRG

3.1

3.1

No

Partlyisn't this a bit dated? I thought technology improvements are making
strides. If anything, seems this could be reworked a bit to include recent
developments. Also seems worth adding in recent experiences with
Phoenix Union HighSchool, Mountain Line, Tucson.

Important to note changes that have occurred in the last five years.

This should also note the lifetime Roi, which is higher for electric buses.

No

Yes

No

3.1

3.1

3.1

AZPIRG

AZ PIRG

AZPIRG To us, this seems worth highlighting. Demonstrates commitment to
electric buses.

3.3AZPIRG YesAlong with this, good to add lack of strong coordinated statewide effort
to procure state and local government electric fleets, which can drive
down costs and help to accelerate EVs in Arizona. We also discussed lack
of understanding of ROI in this group.

AZ PIRG 3.4

3.4

No

No

Good to highlight as an important policy for Arizona to consider.

Is UHaul headquarted in AZ, Knight Trucking; Swift TruckingCity of
Phoenix

Yes4.2 Revise to reflect 14 L2 chargers at the airport, not 20City of
Phoenix

Yes4.2 Are the EV sales numbers reflective of us or Global? Please differentiate
if us or Global.

City of
Phoenix

4.2AZ PIRG Comment
Noted

This seems extremely negative and not in line with weve been hearing
from public transit experts. While certainly there is a decrease in use, the
need and desire for public transit remains high.

4.2City of
Phoenix

BNEF info, please clarify to state this is global info and not solely us, would
be better to only show US info

Line
number
incorrect

Not sure this is adding value. How does this apply to the ACC?

They presumably did not pass...so what is the value added?

3.1

3.1

3.1

WRA

WRA

WRA

No

No

NoAgain, this is important, but feels like it is repetitive. Didnt you already
discuss this above?

3.1WRA NoSeems repetitive from the table above. Arizonans know where the
counties listed are located.

4.3PAG YesThis is a map of the NAAQS Nonattainment and Maintenance Areas in
Arizona. ADEQ has maps of just the Nonattainment Areas here:
https://adecz.maps.arcgis.com/aops/webappviewer/index.html?id=001f
08fef6584b66b48ef256bOe84c8b or here:
https://adeo.maps.arcgis.com/home/webmap/viewer.html?useExisting
=1&1aver5=2013ed93e004f289bb2863803b0e48c
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The link in footnote 167 does not connect to the source map for NAAQS
Nonattainment and Maintenance Areas, which is here:
https://adea.maos.arc!is.com/apps/webappviewer/index.html?id=d471
f25d99c04580b349bb5d3a875470

AZ PIRG No4.3 It would be useful to include an estimate of reductions in nonattainment
costs due to TE plan.

AZ PIRG 4.3 NoIt would be helpful to note on an annual basis what has been spent,
committed, and how much of the S remain.

SWEEP No3.1 TE is also critical so that our Arizona industries and manufacturing are not
prevented from growing due to failing to meet the NAAQS. Can this be
called out in this section?

WRA

WRA

WRA

WRA

AZ PIRG

WRA

I would just talk about this once, not in three different places.

Very important!

Make this more prominent.

How much funds are left?

Good place to also point out O & M savings.

That was based on really old sources, no?

No

No

No

No

No

No

No

3.1

3.1

3.1

3.1

5.2

3.1

5.2City of
Phoenix

The City of Phoenix is also participating in the APS Take Charge AZ
program with the installation of four dual port chargers for fleet use in a
downtown City parking garage, partnering with Blink to update the
existing 41 Level 2 EV chargers for public use around the City, participating
in the SRP's L2 EVSE Rebate program to install additional fleet and public
use chargers, initiating the transition of the City's light duty vehicle fleet
to EVs, developing an EV website to provide information on benefits,
charging, and costs, and developing an overall EV Roadmap.

No5.2City of
Phoenix

5.3AZPIRG Comment
Noted

MAG and PAG initiates? Prop 400 and the opportunity to request sales
tax monies to fund EV and/or EVSE regional studies, consumer behavior
surveys. Also Valley of the Sun Clean Cities actions/initiatives?? Is
Kingman in APS territory or other "larger" cities?

I realize the modeling has occurred but is 100% realistic? We tend to be a
bit more conservative in our assumptions.

Interesting, but again, not clear what the Acc is supposed to do about it.

Helpful to include in the Executive Summary.

No

No

Yes

WRA

AZ PIRG

WRA

3.2

5.3

4.1 This seems to be the critical takeaway of the report. Sections 2 and 3 are
really background. ld like this section to be much higher up. Currently
you have to read 64 pages in to read about the benefits.

AZ PIRG No4.2

To me this is the point of the report and should be higher.

Helpful to note financial and other benefits of moving in this direction for
nonattainment areas.

No4.1WRA For me the takeaway of this section is the greater the pace of TE, the
sooner & greater the benefit for Arizona.

4.1WRA YesMake it clear what was NOT modeled and why.
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4.2SWEEP YesThis section needs to be included in the executive summary. I think it is
safe to assume some people will only read the executive summary, so that
needs to be a standalone.

4.2

4.2

4.2

WRA

WRA

SWEEP

Yes

Yes

Yes

No4.2WRA

"Methodology" should be more clearly called out in the headings.

The spacing of this list is different than the one immediately preceding it.

Same comment here. This also needs to be included in the executive
summary.

lthink this should be clearer. isn't this assuming basically nothing changes
at all as far as federal or state polices or major technological
advancements? How plausible is that?

No4.2WRA I am not excited about this. We should be striving to keep temperature
rise below 1.5C.

These citations are not formatted (204-206).

HIGHLIGHT THAT THE GREATEST BENEFITS ARE IN THIS SCENARIO

WRA

WRA

AZ PIRG

4.2

4.2

6.1

Yes

Yes

NoAnother important factoid to highlight in the Executive Summary for each
scenario.

None of the cites below are formatted.4.2

6.2

No

Yes

WRA

AZ PIRG I realize all suggestions for the Executive Summary might not make it.
However, IOO, this is high on the list to include.

NoSWEEP 4.2 Instead of having this one abbreviation in the footnote, it needs to be
added to a separate appendix that includes a list of abbreviations and
definitions.

WRA 4.2 Comment
Noted

These kinds of assumptions should be discussed with stakeholders at the
outset, as there are other sources and they can vary widely.

Yes

No

4.2

4.2

WRA

SWEEP

Again, no footnotes are formatted.

l'm worried that the opportunities of electric vehicles are not mentioned
at all in the executive summary. I think the benefits should be included
somewhere in this table.

You should clarify how 14 years was derived,

Format footnote.

WRA

WRA

SWEEP

Yes

Yes

No

4.2

4.2

4.3 Where is this same table that shows GHG emissions reductions in metric
tons?

Why is this by 2028? Should it go through 2030?4.3

4.3

SWEEP

SWEEP

No

NoNat all of these pollutants are measured in metric tons (For example VOC
is in ppm/ppb). Maybe it makes sense to include the units in each row?

What are those estimated from COBRA? I recommend listing them. Yes

Yes

SWEEP

SWEEP

4.3

4.3 Can you explain here why you didn't include other costeffectiveness tests
like the Total Resource Cost test, for example?

4.3WRA NoThis is important. Consider using bold or having call out boxes for key
conclusions. Also, make sure to include them in the executive summary.

SWEEP

WRA

Yes

No

4.3

4.3

Is this based on a certain scenario? It is unclear.

This graphic could be clearer or easier to read/understand.
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Same questions as above.SWEEP

SWEEP

4.3

4.3

Yes

YesIt is not clear why you included Managed personal LDV for APS and
Unmanaged Transit Buses for TEP. It is better to show the same and then
say the rest of the results can be found in the appendix.

YesWRA

WRA

4.3

4.3 Comment
Noted

Please make this cleared and more apparent, as it is very significant.

In order to maximize the benefits ofTE in Arizona, we need to

1) accelerate adoption

1) manage charging

The most important actors to do this are the AZ government and the
utilities. The utilities are the ones where we seem to have a more tangible
opportunity.

Yes

No

No

4.3

4.3

4,3

WRA

WRA

WRA

Would be great if this could be explained simply, preferably early in the
report.

Agree. Explain this table more clearly and earlier.

This is huge! Make this more apparent.

Again, use call out boxes or bolded text and include this in the executive
summary.

No4.3WRA What I take here if we modeled more stuff there would be even more
benefits!

SWEEP 4.3 YesIs that the same for buses in the other portions of the analysis. I needs to
be clear.

WRA

WRA

WRA

4.3

5.1

5.1

Yes

No

No

This should also be more explicitly called out

Simple and to the point: highlight this one above the rest.

Was this table already presented earlier in the report? You don't need it
twice.

5.1 NoSWEEP As a member of each of the working groups, I would respectfully disagree
with this sentence. I believe that many of the recommendations provided
would include longterm initiatives. I can elaborate via phone call If you
would like.

WRA No5.1 This seems very similar to an earlier table. Again, be concise and try not
to be repetitive.

No5.1WRA Iwould add a key with the definitions of near versus medium (i.e. number
of years). Many readers are going to skim the document. You cannot rely
on them to read every word to understand the key points or
charts/graphics.

WRA 5.1 NoThis could be expanded significantly along the lines of what was flagged
earlier in comments. Utilities have near term opportunities here.

WRA 5.1 "Pilot programs" in the "medium term"? Comment
Noted

This is encouraging a slow, drawn out move towards TE that is
inconsistent with "rapid adoption which will lead to accelerate benefits
for AZ."

Counting "utility charging pilot programs" in the same category as "ZEV
legislation" is not logical.
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NoThis could be expanded, but it's a good start.5.1

5.3

WRA

WRA Comment
noted

Advancing equity may be more plausible within the context of actual
policies and programs. We need to pick up the speed of program and
policy rollout, so that these will not just be conversations, and will instead
be actual actions advancing equity.

5.3WRA Comment
noted

Utilities and state actors can definitely do things to move this ahead,
but this is one area where nongovernment/utility actors have the best
ability to act independently

WRA 5.3 Comment
noted

No

No

5.3

5.3

WRA

WRA

5.3WRA

This is something that has come up again and again, not just in this
process.

State government should be on this list.

I would rephrase this. AZ touches CO at 4 corners, but they do not share
a border.

As mentioned above, this is a big problem (one the ACC cannot remedy). Comment
noted

ADD: Advanced Clean Trucks No

Yes

No

Yes

No

5.3

5.3

5.3

5.3

5.3

WRA

WRA

WRA

WRA

AZ PIRG

This is a legislative issue. Again, who is the audience?

What about upfront costs of EV infrastructure installation?

I would add, "as discussed below."

I imagine this was discussed a bit. Seems like this could/should happen
sooner.

WRA 5.3 NoNot familiar with local govt. funding EVs.

State government is the obvious way to go but seems unlikely for now
given political realities in AZ.

We have been successful in limited incentive programs in Colorado, but
only for lowincome customers.

WRA 5.3 This is a pressing issue in many states, including AZ. Comment
noted

WRA 5.3 Comment
noted

This is applicable to many stakeholder processes at the ACC and with the
utilities.

WRA 5.3 Indeed-this is one way that utilities can assist for "hard to reach"
markets.

Comment
noted

This more than just remote DCFC, it is also charging in urban poor
communities, in multifamily housing, and elsewhere.

WRA 5.3 NoEbikes are less carbon producing than actual bikes? Replacing bikes with
ebikes does not seem like a net gain for air quality.

This is a good idea, but also outside the scope of the ACC.5.3

5.3

WRA

WRA

No

PartlyThis is the first section where we really dive into how utilities can bring
actual resources in to address the EV infrastructure gap, often cited as the
number one deterrent customers have in adopting EV-and thus critical
to capturing the benefits of TE for AZ.
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It is a good highlevel discussion. But we shouldn't have to wait till page
96 to get to it. Also, can we please connect this highlevel discussion to
actual action we want taken by the AZ utilities?

NoWRA 5.3 More examples would be useful here. I think iF would also be good to
break this out into sections +workplace charging (included)

+residential charging

+multifamily charging

+Fast Charging

+Fleet charging

Discuss how utilities can engage and pull in real examples to demonstrate
that these are not theoretical concepts, but things that are happening all
over the country.

5.3 NoWRA lthink we would generally want a program that is a majority make~ready
and a minority direct ownership. Those programs are just more bang for
the buck.

5.3

5.3

WRA

WRA

No

No

There is a diverse set of investment models, though.

I think we have already been over this a couple of times. Inapplicable
here, no?

Not formatted.WRA

WRA

5.3

5.3

Yes

NoI dont know if this is broadly true. Lots of people still had to go to work
during the pandemic and workplace charging may still be a good
investment for them (i.e., hospitals, grocery stores, other essential
services).

5.3WRA NoManaged charging (or VGI) is a notable omission here.

V2G is exciting sure, but there are lots of more viable "managed charging"
pilots where utilities work with the technology in home chargers or the
vehicles themselves to coordinate charging time when demand on the
grid is lowest.

WRA 5.3 PartlyThis is intimately linked to the discussion of managed grid impacts. The
two common ways to manage charging load and its impact on the gird are

1) Residential timevarying rate design (whole house or specifically
through the charger)

2) Managed charging programs (could be VGI or VG2)

No6.2SWEEP While we are pleased to see that the medium scenario was adopted over
the low scenario, we were disappointed to see a lower recommendation
for MD parcel trucks, electric transit buses and electric school buses. We
continue to believe that the high adoption scenario would be more
appropriate, given the fact that APS and TEP wants this to be considered
a statewide plan, not just within their territories.

6.2 NoWRA I don't believe that is what is what is stated in the footnote or in many of
the stakeholder meetings I attended. Many wanted a higher goal, hence
modeling the "high adoption" scenario.

6.2

6.2

WRA

WRA

No

No

What meaningful action is planned?

TEP and APS should be doing similarly.
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6.2

6.2

No

No

WRA

WRA

There is room for improvement from both.

This calls for a comprehensive plan with diverse set of programs to impact
significantly.

Xcel plan: 20+ programs

PNM plan: 8 programs

RMP:10+ programs.

More is needed. Lots of markets not being addressed or not addressed
sufficiently

No6.2WRA Bethink APS has said in its pending rate case that it is collapsing its demand
rates into one and will be renaming them.

WRA 6.2 Comment
noted

They should set a goal and then find ways to drive action towards
accomplishing it. This is a winwinwin strategy. Investment opportunity
for APS-downward pressure on rates in increased adoption for EV
drivers-widespread societal benefits

No6.2WRA I'm confused why we are talking about these forecasts rather than
focusing on the just committed to goal,

No6.2WRA Agree. Isn't that an older study and they have now committed to a goal in
this process? Why are we talking about an older report? I would take this
out completely. Also, if it stays, there should be a cite with a link to the
report.

That range is so large it is almost useless. No

No

6.2

6.2

WRA

WRA This is extremely obvious. You don't need to read 102 pages to know this,
you could just check the news from time to time (or social media).

6.2 NoWRA This is a weak prewiring incentive and its only for new builds, They need
to be offering residential L2 wiring rebates-that's almost an industry
standard at this point (almost every utility we work with offers this).

6.2WRA PartlyThis seems incongruent with the statewide goal articulated in this report.
We are going to get to 1.1 million LDVs in AZ by 2030 with only 50,000 in
TEP's territory? Also, you should have links to these reports and other
items in footnotes.

6.2WRA Comment
noted

We would like to see this. I don't recall this being discussed, despite being
in the IRP Ac at that time.

WRA 6.2 Solid incentive Comment
noted

A little low.WRA 6.2 Comment
noted

6.2WRA Comment
noted

This is an example of a solid residential program. Good incentive,
requirement for a charging optimized rate. APS needs this But, TEP should
be offering a higher rebate for lowincome customers.

YesWRA

WRA

6.2

6.2

Footnote not formatted.

APS needs this too. Comment
noted

6.2 CriticalWRA Comment
noted
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Not formatted.WRA

WRA

6.2

6.2

Yes

YesThis was apparently copy and pasted from something TEP wrote. Not sure
"our" is an appropriate pronoun for an E3 report.

No6.2WRA Same comment as above. Why are we relying on a study that resulted in
the Low adoption scenario while simultaneously committing to the
Medium adoption scenario?

WRA 6.3 We would like them to build a program around this. Comment
noted

yes6.3

6.3

WRA

WRA

Need to format.

A bigger program would be good. Comment
noted

I am included the same table I copied into the executive summary.

This section needs more.

Metrics we would add

SWEEP

WRA

WRA

6.3

6.3

6.3

Yes

Partly

Partly

estimated number of EVs in service territory, by type (e.g. light,
medium, heavyduty) where possible

• spending on EV development, broken out by program

revenue from EVs

estimated consumption of electricity (in kilowatthours) by electric
vehicles

• estimated level of demand (in kilowatts) resulting from electric vehicles

. estimates for the amount of energy sold to program participants during
onpeak and offpeak time periods, where feasible

including EV supply• average costs for charging installations,
infrastructure and charging equipment

. geographical distribution of program participants and infrastructure
investments

¢ reduced carbon emissions resulting from EVs and EV programs

reduced NOx emissions resulting from EVs and TEP programs

insights drawn from customer experience and program performance,
including customer surveys and Customer Effort Score results

. a summary of ongoing EV pilots and programs

. fuel cost savings realized relative to conventional transportation fuels

. aggregated customer load profile data for comparisons of the impact of
different pricing arrangements on charging behavior

No6.3WRA This seems repetitive from an earlier section. Don't say things twice. Say
them once and make the report shorter.

WRA 7.0 PartlyThis should be part of a formalized TE planning and reporting process at
the Acc.

WRA 7.0 Comment
noted

Need to do more-need more transparent access to this process-need
a formalized TE filing process at the Acc.
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And yet most of this is outside the scope of the ACC.WRA

WRA

7.0

7.0

No

YesYou have said this three times. Once is plenty. You should include the
breakdown of how many are needed in each service territory by 2030.

7.0WRA This is the key of this entire thing. Comment
noted

AZ PIRG App A Might want to include a link to our report Paying for Electric Buses:
Financing Tools for Cities and Agencies to Ditch Diesel in this section.

Yes,cited in
another
location

Then it should be talked about first. Yes

No

WRA

WRA

AppA

AppA It seems that given the statements of the Biden administration, major
auto manufacturers, and states like CA, this is underwhelming. Should
those other points not be mentioned?

WRA YesApp A Isn't that 2020 number so low because of COVID? Why isn't that
mentioned?

WRA YesApp A Agree, I think it should be clear that this was the reason for the drop and
that EVs actually rebounded faster than the ICE sector

WRA Seems worth mentioning which states.App A States are
provided in
footnote.

WRA App A PartlyThese are kind of old, I have heard earlier years more recently. One of
these sources is z years old.

NoWRA App A

WRA YesApp A

with Federal Tax Credits, sedans are already approaching price parity.

2021 Nissan Altima: $24,300 (ICE)

After federal tax credit

2021 Mini Electric: $23,250

2021 Nissan leaf: $24,170

2021 Hyundai Ioniq: $25,500

Can we make this clear that federal tax credits already have cars at price
parity in 2021?

Cite? By whom?

What is most? Percent?

Yes

No

No

WRA

WRA

WRA

AppA

AppA

App A Haven't Uber and Lyft both committed to going all electric? Seems
relevant.

WRA

WRA

No

No

AppA

AppA

Seems like a particularly good candidate for managed charging and V2G.

This is unclear. "of these" means DCFC? Or Level 2? Or of all the charging
stations?

WRA PartlyApp A Who is the audience of this report? I assume it is ACC Commissioners and
Staff. If that is the case, I would distill all of this down to what is most
important. There is a lot of extraneous information included that I don't
think will drive any action at the Commission. I do not think this report
needs to be 140 pages.
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NoWRA AppA What is the difference between these two commitments? You articulate
them differently, so please explain rides versus vehicles. How can an
electric ride occur not in an electric vehicle?

WRA NoApp A It seems like this is the point and could be higher in this section. I would
say the most important things first, because many people are not going
to read every word.

WRA NoApp A

Yes

No

No

There was a comment before about overnight charging, but I think this
midday, solar charging is hugely important.

Workplace charging seems like a large opportunity.

Still not sure Utility Dive is an appropriate source for an ACC filing.

Good point

WRA

WRA

WRA

WRA

AppA

App A

AppA

App A Comment
Noted

Istill find this sort of narrative problematic and out of date. These reports
are from 2017-likely reliant on 2016 data. This is preModel 3 and all the
other longerrange models. Relying on surveys from this time to discuss
the inability meet driving needs is misleading.

Lack of knowledge is definitely a barrier. Just think there is probably more
updated stuff that could be pulled here.

5 years is a different ERA than where we are today.

WRA PartlyApp A I agree. This information is so dated as to be basically useless. If there is
nothing more recent, it should be taken out, as it does not add value.

NoWRA App A Agree, but isnt a lot of the problem vehicle availability anyway? Even if
every person in AZ wanted an EV, they can't get them. That seems like a
major issue. Also, charging in multifamily units.

WRA NoApp A Or the fact that the people that work at dealerships don't know anything
about EVs or their maintenance?

Again, very dated reference. Partly

No

WRA

WRA

AppA

AppA Again, if AZ can't get cars because we aren't a ZEV state, the value of more
models may be minimal.

NoWRA App A This should be bold or highlighted to draw more attention. This is a
MAJOR barrier.

WRA AppA Comment
Noted

Charging for MultiFamily Housing is indeed a huge barrier to overcome,
and also a barrier where utility investment may be more critical than any
other sector. Utilities are really well positioned to tackle charging barriers
in MFH-this is somewhere we want the utilities to bring programs to
bear to address these concerns in the future.

WRA NoApp A Another prime area where utility investment is highly needed and has
been deficient in Arizona.

You were calling them Guidehouse earlier in the report.

Can you explain this?

Why doesn't APS?

Would be great if this was updated with 2020 and 2021 models.

WRA

WRA

WRA

WRA

WRA

Yes

No

No

No

No

AppA

App A

AppA

AppA

AppA I think this is an important issue and a reason why manufacturers should
be involved in this conversation, but a 2016 study seems too old.
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NoWRA AppA Again, not sure this is particularly relevant to the ACC. A local example
would probably be more helpful. I assume China has a different regulatory
structure.

Are there any underway? Seems like they may want to be flagged here.

Again, is there anything more recent? This is nearly 3 years old.

Should this be inn or "by"?

Formatting is weird for highlighted text in footnotes.

No

No

No

Yes

No

WRA

WRA

WRA

WRA

WRA

AppA

AppA

AppA

AppA

App A This is something I recommended you include earlier than you said AZ
doesn't have electric buses.

SWEEP NoApp A Since you have a separate barriers section, why not made this just about
opportunities? It makes more sense given the context of the section.

WRA NoApp A Lead the report and each section with opportunities, not challenges. I
think the goal is to move toward more TE, not less. The overwhelming
emphasis on the negative is counterproductive.

NoWRA App A Again, I would try and cut everything that isn't relevant to the ACC. If they
are only going to read some, what do you want them to know?

WRA This is important.App A Comment
Noted

WRA NoApp A 450kw and 70 kw more realistic... basis for this number is 2014 report,
which is too old.

WRA NoApp A Improved rate design is needed. This is something that should be
addressed in a comprehensive utility plan.

NoWRA App A 2016 data points are not relevant. The report should include a section on
the advancements in battery technology since 2016/2017.

Cite? Yes

No

WRA

WRA

AppA

AppA This is the real challenge. We need funding/incentives to get these off the
ground.

Another place where utility intervention can be critical.

Needs a utility fix.

Needs utility investment.

Why are you using 2014? Nothing more recent is available?

This is incredibly important.

No

No

No

No

No

No

WRA

WRA

WRA

WRA

WRA

WRA

AppA

AppA

AppA

AppA

AppA

App A Reports should be informing the news, not the other way around. I don't
think making this a primer on TE for the ACC is the best use of time or
resources, You should be focusing on things they can address,

NoWRA App A So, then why are we raising it here? If the funds are no longer available,
raising what they could have done with them does not seem productive.

WRA PartlyAppA Again, very dated numbers and not sure how relevant this is to the ACC.
"Through trips" are interstate commerce and clearly not regulated within
AZ, let alone by the ACC.

NoWRA I am not sure what value this information is adding.App A
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NoSWEEP AppA I am assuming you are considering this the same as a Standby Truck
Refrigeration?

I would reference both dockets. No

No

SWEEP

WRA

AppA

AppA may be missing something, but are these just parking spaces, or they are
also utilized for charging? I think that could be clearer.

Source from 2015?WRA

WRA

Partly

No

AppA

AppA Not sure this is helpful. How much of emissions do these technologies
represent?

It seems like this assertion needs evidence to support it.WRA

WRA

No

No

AppA

AppA Doesnt that make sense? We should be focused on electrifying things
that cause the most emissions and that the technology is available.

NoDoes this add value?WRA

WRA

AppA

App A Comment
Noted

In future iterations of this report, Iwould like to see a focus on the utilities
and ACC. Much of this is not regulated by the ACC and impacts a small
percentage of emissions.

WRA NoAppA I have no idea what this has to do with the ACC or utilities. I would scratch
this entire section. Was this part of the modeling? This seems like a
distraction.

WRA YesApp A A minor thing, but the Oxford comma is used inconsistently throughout.
You should pick one style and stay consistent.

WRA NoApp A Cite? How much carbon reductions are we really talking about and what
is a shorter commute? I am not sure why this section is here.

WRA NoApp A What percent of people are we talking about (je what percent of people
in AZ do not have cars)? In Maricopa County?

NoWRA AppA How so? I cannot imagine scooter adoption is such that it is going to be
particularly dispositive to renewables integration. There are no cites and
no numbers to support any of this.

WRA NoApp A How the hydrogen is produced seems relevant here. Reliance on natural
gas will be problematic in the long term.

WRA PartlyApp A While true, I am not sure this is helpful. There is no zero- lifecycle emission
technology for electricity. Is that even plausible in the foreseeable future?
This report has too many tangents. Try to stick to what matters and we
can do something about now/in the next 3 years.

WRA

WRA

No

No

AppA

App A

Renewables have lifecycle emissions too,

Has this been updated? I thought many of those preorders had been
rescinded.

And compared to electricity? No

No

WRA

SWEEP

AppA

AppA I recommend adding a sentence here stating that you didn't include fuel
cells in this study as it was not within the scope of the ACC's order.

No

No

No

WRA

WRA

WRA

Why is this in this report? Again, seems tangential.

How is this relevant to the ACC? This is not something they regulate.

Does not add value.

App A

AppA

AppA
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Interstate commerce. Also not applicable to the ACC.

Seems relevant to your chart above that showed EV sales tanking in 2020.

Not the correct citation format.

Seems significant.

All of these graphs should have labels for each axis.

No

No

Yes

No

Yes

Yes

WRA

WRA

WRA

WRA

WRA

WRA

WRA

AppA

AppA

App A

AppA

AppA

AppA

App B

Fix the formatting so you don't have weird gaps and blank pages.

This is important and these should be shared earlier in the report. I like
this version better without the acronyms in the first row.

No.
Comment
Noted
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8.6 Appendix F: TEP 5-Year Strategic EV Roadmap

TEP's 5year strategic EV roadmap follows this page.
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Executive Summary

TEP EV Focus TEP EV Action TEP EV Roadmap

1 AIn December 2019, TEP, APS, and SRPjointly

filed the Statewide Transportation

Electrification Plan for Arizona.

I

Guidehouse subjectmatter experts with broad EV

experience were leveraged 10 prioritize initiatives

based on expected stakeholder value and

executability.

1

e•

This document synthesizes TEP's Electric

Vehicle 5-year Strategic Roadmap. including its

vision statement and a proposed initiative

implementation roadmap for2020-2025.

Roadmap development was informed by a

stakeholder interview process within TEP's EV

partner ecosystem that took place in November-

December2019.

•

TEP has identified challenges to overcome and

developed mitigation strategies spanning across

the following themes:

TEP's internal evolution

Stakeholder education and engagement

Market and regulatory

TEP has developed a proposed list of 48

initiatives that fall under 4 opportunity areas

Driving Partnerships and Collaboration

Driving Supportive Policies and Incentives

Driving Consumer Awareness and Education

Driving Charging Infrastructure Deployment •

a
-

Initiatives already underway were included in

the Roadmap as they represent foundational

initiatives.

For each opportunity area, TEP prioritized the

proposed initiatives into 3 waves:

- Wave t starting between 2020 and 2022

- Wave 2 starting between 2022 and 2024

- Wave 3 starting after2024

Each timeline includes any dependencies

between initiatives, as well as any

complementary activities throughout the

initiative duration.

TEP plans to undertake all 48 initiatives in the

roadmap to support accelerated EV adoption in

Southern Arizona

TEP'svision is 10 be a leader in Southern

Arizona's etforl to electrify transportation, for a

cleaner and more sustainable community.

Its mission will be guided by the following

principles

lead by example,

empower customers,

balance economic impacts, and

support environmental and health benefits.

3 TEM!
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TEP EV Focus

TEP's vision is to be a leader in Southern Arizona's effort to electrify transportation, for a

cleaner and more sustainable community

Visione Be a leader in Southern Arizona's effort to electrify transportation,

for a cleaner and more sustainable community.

Mission*!*¢¢ I

•

•

•

Accelerate electric vehicle adoption in Southern Arizona through

collaboration, promotion and education, guided by the following

principles:

lead by example,

empower customers,

balance economic impacts, and

support environmental and health benefits.

5 TEM!



TEP EV Focus

TEP's mission will be guided by the following principles

Balance Economic ImpactsLead by Example

••

• •

•
•

• •

Ensure prudent investments when enabling transportation

electrification

Make EV charging infrastructure accessible to the local community

Optimize deployment of grid assets to accommodate EV charging

infrastructure

Promote EV initiatives that seek to balance benefits and costs

Become EV experts that understand the benefits, availability, cost,

technology and planning related to transportation electrification

Ensure development of internal policies, procedures and programs

to support EV adoption

Advocate for policies that encourage EV adoption

Proactively collaborate with partners and stakeholders

Empower Customers Support Environmental and Health Benefits

Provide information, tools, and options for customers

Enhance customers' understanding of EV benefits

Address barriers to EV adoption for customers

Inform customers on the health and environmental benefits of EVs

Support local air quality improvement

Incorporate sustainability practices into EV programs

B TEM!



TEP EV Foous

Assuming no proactive market intervention by TEP or others, the baseline for EV population

in Tucson is expected to increase tenfold between 2010 and 2030

ScopeEV Population Forecast in TEP's Service Territory

2018-2030, Baseline Scenario •

•

27,010 •

•

•

Methodology

•

Number of EVs 12,120

Within TEP's sen/ice territory

Including battery electric vehicles and plug-in hybrid electric

vehicles

Including light, medium and heavy-duty vehicles

Including individually and fleet owned vehicles

Assuming no proactive market intervention

Leveraging VASTTM, a proprietary model developed by Guidehouse

to forecast geographic penetration and dispersion of electric

vehicles

•

2820 3,840
1,990

gr r l /i l l
20252018 2019 2020 2030

2.5%1.3%0.3% 0.4% 0.5%

EV Population As

Share of Total

Vehicle Population

Source: Guidehouse analysis, Dec. 2019

Taking inputs at the census tract level, including:

- Vehicle registrations by make and model

- Expected gasoline and battery prices

- Vehicle lifetime

- Incentives

- Annually collected sun/ey data on vehicle owners

- Demographic data, e.g., population, income, units in housing

structure, vehicle ownership, household counts, educational

attainment

7
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TEP EV Focus

Assuming no market intervention, the baseline for larger, fleet-owned vehicle adoption is

expected to accelerate in Tucson toward 2030

...as public and private organizations electrify

their fleet

Light trucks and medium l heavy duty vehicles will

play an increasing role...

27.010 27P10

-|Fleet
Ownedre_495

(2°81

7535

\Medium and

Heavy Duties

Light

Trucks128%1

m
>

m
>

12J2012J20 Individually

Ownedas

l.IJ
la-
o
|-
0)
.Q
E:z

m
va-
o
\.
o
o
E:
z18880

Passenger

Cars

4840
.m:1.8,880

.1:nal.

3840
2820 2820

1390 11,990
arts.241) 48200 3,490 5 25158810 2580 1,7

1
.

20302018 2018 2020
t

2025 2025
.l

2018 2018 2020
t

2030

1I

Source: Guidehouse analysis Dec. 2019
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TEP EV Focus

Based on benchmarking with similarly-sized metropolitan areas in the Southwest, TEP

aspires for the EV population in its service territory to reach 3.75% - 5% of vehicles by 2030

EV Population Forecast in TEP's Service Territory and Benchmarked Metro Areas

2020-2030, Baseline and Low/ High Impact Scenarios
7%

Portland 6.56%

6%

TEP High Impact, 5.00%5%

A
s
:
.9
nu

:
Q.

:L

4%

3%

Austin. 3.80%
TEP Low Impact, 3.75%
Phoenix, 3.64%

Albuquerque. 3.03%

Salt Lake City, 2.67%

TEP Baseline, 2.50%
1

2%
San Antonio, 1.81%

EI Paso, 1.14%I
1% l

m

o

.E
.9
. c
0)
>

To4-1
o4-1
'4-
o
a)
\.
m

. c
in

>
UJ

202920272025 20282021 20262024 203020232022

0.50%
r

2020

Source: Guidehcuse analysis
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TEP EV Focus

Based on benchmarking with similarly-sized metropolitan areas in the Southwest, TEP

aspires for the EV population in its service territory to reach 39,000 - 52,000 vehicles by 2030

Assumptions

•
EV Population Forecast as Share of Total Vehicle Population in

TEP's Service Territory

2020-2030, Baseline and Low/ High Impact Scenarios

55,000
0

52,248
TEP High Impact

45,000

w
>

39,185
.-P Low Impact

0

35,000
h
o

27,010
TEP Baseline

25,000

IJJ
u-o

.o
E
5z

24,964/
19,291

I

l15,000 12,120
l

•3,844 I
5,000

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

The baseline EV adoption scenario expects EV share

of total vehicle population to reach 2.5% in 2030 based

on the assumption of no significant market intervention

over the next 10 years.

The low impact scenario expects EV share of total

vehicle population to reach 3.75% in 2030 based on the

assumption that the implementation of all 48 roadmap

initiatives will help accelerate EV adoption in TEP's

service territory.

The high impact scenario expects EV share of total

vehicle population to reach 5.0% in 2030 based on the

assumption that the implementation of all 48 roadmap

initiatives will help accelerate EV adoption in TEP's

service territory.

Per discussion during the January28 Financial Working

Session, the accelerated scenarios assume an annual

allocation of $750,000 from 2020-2030 to administer.

research, and evaluate roadmap initiatives

The TEP charging station incentive was assumed to

remain constant from 20202030 at 75% of the $2,000

average estimated cost per L2 charger. The incentive

costs were applied to the incremental L2 chargers

associated with the low and high impact scenarios
Source: Guidehouse analysis Dec. 2019
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TEP EV Focus

Based on benchmarking with similarly-sized metropolitan areas in the Southwest, TEP

aspires for the EV population in its service territory to contribute 101-t06 GWhlyear by 2030

EV Annual Electricity Consumption in TEP's Service Territory

2020-2030, Baseline and Lowl High Impact Scenarios
200

196
TEP High Impact

160
14

EP Low lmp

120

is\.
>.\
.c

3
£5
~¢

c
.9
410

a.
E:
m
c
o

101TEP Baseline

99
l

o
>,:u':H l

80 76

l

l 48
l

40 l

.

o
.9
LIJ
>
r.u

aJ
c
c
< lzo

203020292028202720262021 20222020 202520242023

Source: Guidehouse anaysis, Dec. 2019
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TEP EV Focus

Managing EV charging is expected to shift EV charging load from evening peak hours (3-

pm) to midday and nighttime otf-peak hours (12-2pm and 12-2am)

Weekday Average EV Load Profile in TEP's Service Territory

2020, Baseline Scenario
3.0

_

- -

Unmanaged

Managed
2.5

Unmanaged charging load profile

assumes natural shift of EV owners to

time-0f-use rates, in line with Baseline

Study assumptions

2.0

1.5

- Managed charging load profile

assumes 40% of EV charging load

shifts from 3-7pm to 12-2pm and 12-

2am

/
I t
I
I1.0

l
\l /

\/

a.
>-\

s
Ev
'u
iv
o.I
>
r.u

>,:
5
oI

0.5

l
l
l
l
l
l

12 244 20
0.0

0 168
Hour in Day

Source: Guidehouse analysis Dec. 2019
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TEP EV Focus

TEP has identified challenges to overcome and developed mitigation strategies

Theme Relevant InitiativeChallenge to Overcome Mitigation Strategy

I . Initiatives 1.7, 1.9,

2.6, 2.7

TEP's resources may not be flexible enough to adjust as the EV market

evolves with new technology (e.g., taster charging, inductive charging)

- Create internal working group that monitors and assesses technology on

a regular basis, and reports back on any action required

| 4 Initiatives 1.3, 1.4,

1.7

• Throughout roadmap implementation, reassess efficiency of internal

processes and organizational structure, and adjust where needed

TEP's internal processes may sometimes hinder EV customer

experience
TEP's

Internal

Evolution . Initiatives 1.4, 2.6,

2.7, 4.3

. Leverage best practices from implementation contractor and identify

sales channels and resources that can support customers in EV journey

TEP has not yet fully defined a proactive sales and marketing strategy

related to EV charging infrastructure deployment

| I4 Initiatives 4.1, 4.2Charging infrastructure demand may increase faster than TEP's historical

load growth has typically encountered

Incorporate EV adoption scenarios into load forecasting to proactively

inform grid upgrade planning in higher growth potential scenarios, both at

the distribution and local circuit levels

I l 1 Initiatives 1.6, 2.8,

3.10

Media coverage of isolated events surrounding EV challenges may

negatively impact public sentiment and support

Maintain public relations engagement and communicate EV benefits to

mitigate negative impact of isolated events (e.g., develop an EV

Champions Circle of entities that reinforce TEP communications]

Initiatives 1.6, 3.16Lack of information highlighting EV benefits to customers may further

exacerbate impact of neg alive events

- Set up focus groups to map customer ycumey and showcase positive

customer EV ownership stories

Stakeholder

Education

and

Engagement
•I • Initiatives 1.6, 2.8,

3.10

Engage with partner organizations in the EV Champions Circle to create

an EV partner ecosystem value chain across use cases

Stakeholders may be either not engaged or not aligned to a singular

vision and mission for EV deployment in Southern Arizona

Initiatives 1.7, 2.6,

2.7

Thirdparty charging infrastructure providers may deploy chargers at

scale without TEP's input limiting the value that the utility can bring

Ensure Implementation Contractor coordinates with charging

infrastructure providers. offering planning tools to support costeffective

asset deployment

•
Market and

Regulatory Initiatives 1.1, 1.3,

2.5, 2.9

Market evaluation and technical advances may outpace policy and

regulatory bodies' traditional timeframes. limiting TEP's involvement in

EV activities

Communicate and educate policy and regulatory bodies on value cr

utility involvement through proofofconcept pilot programs, and aim for

higher flexibility in initiative delivery

13 198
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TEP EV Action

TEP's inventory of EV initiatives can be grouped into 4 opportunity areas

21
Driving Supportive Policies and IncentivesDriving Partnerships and Collaboration

Initiatives that foster collaboration across utilities, third parties,

and partner organizations to align electrification efforts.

Initiatives that promote policies supporting EV adoption, e.g.,

high-occupancy vehicle lane access, building codes, rate

design, incentives.

43
Driving Consumer Awareness and Education Driving Charging Infrastructure Deployment

Initiatives that encourage coordinated EV infrastructure

planning and accelerate deployment.

Initiatives that empower customers in their EV purchasing

decisions through targeted education, actionable tools and

increased awareness.

Source: TEP 1 ntema documents. IFP interv eves. Guidehouse

15 TEM!



TEP EV Action

Each opportunity area includes 10-16 initiatives

11 21Driving Partnerships

and Collaboration

Driving Supportive

Policies and Incentives

31 Driving Consumer

Awareness and Education

4i Driving Charging

Infrastructure DeploymentI

2.1 Residential EV Charger Incentives

2.2 Commercial EV Charger Incentives

2.3 Residential EV Rates

2.4 Commercial EV Rates

2.5 Managed Charging

2.6 Workplace Ev Policy Guide

2.7 Public Site Host & Maintenance Guide

2.8 Renewable EV Charging

2.9 Second Lite Battery Research

2.10 eFaaS Market Assessment

1.1 TEP EV Strategic Roadmap

1.2 Alliance for TE Membership

1.3 EV Statewide Initiative

1.4 EV Commercial Program

1.5 CrossMarketing for Local Dealerships

1.6 Consumer Focus Group a Surveys

1.7 TEP Fleet EV Roadmap Partnerships

1.8 EV Advocacy Group Coordination

1.9 Smart Cities EV Collaboration

1.10 Rideshare Company Collaboration

1.11 Secondary Dealer Collaboration

1.12 Car Rental Company Collaboration

3.1 EV Marketing & Education Plan 4.1 EV Penetration Baseline Study

3.2 TEP Fleet Electrification Experience 4.2 TEP System CostBenefit Analysis Tool

3.3 Fleet Conversion Planning Tool 4.3 lntrastructure Cost Estimation Tool

3.4 School EV pilot Program 4.4 Standardized Workplace Charging

3.5 Fleet Case Study Report 4.5 Standardized Public Charging

3.6 Residential EV Calculator 4.6 Standardized no/Ho Fleet Charging

3.7 New EV Owner Welcome Kit 4.7 Standardized LD Fleet Charging

3.8 Comprehensive Fleet Conversion Supp. 4.8 Charging Market Assessment

3.9 Employee EV Program 4.9 Standardized MultiFamily Charging

3.10 Public TEP Chargers HQ 4.1D NonRoad Elec. Opp. Assessment

3.11 Ride & Drive Event Guide

3.12 Electric Vehicle Catalogue

3.13 EV Charging Station Signage

3.14 Dealership Education

3.15 Extended Test Drive Best Practices

3.16 EV Showcase

Source; TEP, Guidehouse

16

Key
X.X Initiative currently underway

X.X New proposed initiative 194
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TEP EV Roadmap

The Roadmap timeline distributes initiatives in each Opportunity Area across the next 5 years

'F
i'55

Undeiway licrai

- Wave 3 initiatives

start after2024

Wave 2 initiatives

start between 2022

and 2024

Wave 1 initiatives

start between 2020

and 2022

Underway initiatives

started prior to this

Roadmap ET

Complementary activities

include KPI analysis and

refresh updates for

individual Initiatives

4
II

+Key
18

Complementary activity

Dependency

Initiative currently undenivay

Recurring or ongoing activity
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Wave 1 Wave 3Underway
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1. Drivin~ Partnershi o~ and Collaboration

Wave 1 Wave 3Underway

_Implementation_.. ._._...._1.1
TEP EV Strategic

Roadmap

KPI analysis I refresh J KPI analysisfretresh

V1
Ongoing collaboration

1.2
I

Alliance for Transportation

Electrification Membershi

.Filing.and next steps
1.3 EV Statewide Initiative

Implementation
1.4 EV Commercial Program

Ongoing marketing
1.11'1 .5

Secondary Dealer

Collaboration

ross-Marketing for

Local Dealerships

Survey refresh
1111 1111 11 1111111111111111111111111|1

o
Consumer Focus

Grou 81 Surveys 11"
implementation

1.7
o

TEP Fleet EV Roadmap

Partnershi s

Fleet conversion modeling

Shucture formalization Ongoing events/communication
8 1 1 1 ll¢ 1Iui111111111111111111111111111111111111111111111111111!lan11111 81.111 1 1 1 1 1

EV Advocacy Group\

Coordination
EV locus

notion Ongoing collaboration
1.9 Smart Cities EV

Collaboration

1)

ongoing collaboration
1.10

Rideshare Company

Collaboration

Ongoing collaboration
1.19

ar Rental Company

Collaboration

20212020 20232022 2024 2025

+K e y Complementary activity

Dependency

Initiative currently underway

Recurring or ongoing activity



TEP EV Roadmap

Driving Partnerships and Collaboration (1/2)

1 Driving Partnerships and Collaboration

Initiative# Description

1.1 TEP EV Strategic Roadmap
A document containing current and future initiatives, a shared vision, and a 5year

implementation roadmap

1.2
A collaboration with other utilities and key industry stakeholders to advocate for "acceleration of

transportation electrification in all States across the country"

reliance for Transportation Electrification

Membership

EV Statewide Initiative1.3
A statewide EV strategic plan in coordination with TEP, Arizona Public Service, Salt River Project,

and the state of Arizona.

1.4 EV Commercial Program
Aprogram supporting EV adoption through education, incentives, public-private partnerships,

and infrastructure expansion

1.5 Cross-Marketing for Local Dealerships
A partnership with local dealerships that participate in the Dealership Education initiative to cross-

market EV availability and TEP rates and charging station rebates

1.6 Consumer Focus Group a Surveys
A survey to collect consumer preference data to better understand the needs of transit agencies,

fleet owners and individuals in Southern Arizona

Where eppropfiata, initiatives will inc ude a carveout aimed at oisadvantaged oommunnies

21 144



TEP EV Roadmap

(2/2)Driving Partnerships and Collaboration

1 Driving Partnerships and Collaboration

Initiative# Description

1.7 TEP Fleet EV Roadmap Partnerships
An internal roadmap for TEP to electrify its own fleet partnering with EV manufacturers and EV

charging providers

1.8 EV Advocacy Group Coordination
Coordination with Southern Arizor\a EV advocacy groups, such as TEVA and owners clubs, to

distribute information on EV initiatives and provide support for EV events

1.9 Smart City EV Collaboration
A collaboration with Smart Cities Coalition, which will include a guide to help local communities

encourage EV adoption

1.10 Rideshare Company Collaboration
A collaboration with rideshare companies to identify opportunities to increase the penetration of

EVs in rideshare fleets, kg., leveraging TEP's charging infrastructure

1.11 Secondary Dealer Collaboration
A partnership program with used car dealerships and platforms t0 promote used EV sales in

Southern Arizona

1.12 Car Rental Company Collaboration
A collaboration with car rental companies to explore how t0 expand EV availability in rental fleets

or offer rental vouchers for customers who purchase an EV

Where appropriate. initiatives will inc ude a carveout aimed at oisadvantaged oommunnies

22 144



I o l2. Drivin Su ortive Policies and Incentives

Wave 3Wave 1Underway
. . \

KPI analysis I refreshContinued availability A Kplanalwis l refresh
2.1

Residential EV

Charger Incentives

KPI analysis l refreshKPl analysis I refreshContinued availability
2.2 Commercial EV

Charger Incentives

Manual Automated KPl analysis / refresh
2.3

Residential

EV Rates

Manual Automated KPl analysis l refresh
2.4 Commercial

EV Rates

Research Pilot program , KPl analysis / refresh
2.5 Managed

Charging .y
_ lllllllllll ....l.llllllllllllil llllilllllllWorkplace EV

Policy Guideat
TEP call center support

2.7 Public Site Host &

aintenance Guide

Research Pilot program
2.8 Renewable EV

Charging +
Research

pr0g_ram___ _________uullllllllulll.29 Second Life Battery

ResearchI
l Research

program____________.__2.10>
eFaaS Market

Assessment

2024 2025202320222020 2021

+Key Complementary activity

Dependency

Initiative currently underway

Recurring or ongoing activity



TEP EV Roadmap

Driving Supportive Policies and Incentives (1/2)

2 Driving Supportive Policies and Incentives

Initiative# Description

2.1 Residential EV Charger Incentives
The program rebates customers who install EV chargers and switch to an EV tariff rate plan and

builders to have homes pre-wired for EV charging stations to be installed later

2.2 Commercial EV Charger Incentives
A program where TEP will offer rebates or L2 and DC chargers. Projects must be submetered

and ratepayer will adopt a TOU rate

Residential EV Rates2.3
Two residential EV charging rates were approved with the aim of encouraging charging during

superoff-peak periods

2.4 Commercial EV Rates
There are two commercial rates under development, one for fleets and another for DC fast

charging

2.5 Managed Charging
An initiative to investigate managed EV charging with the goal of informing TEP strategy. and

potential pilot program for vehiclegrid integration applications

2.6 Workplace EV Policy Guide

A guide, leveraging ongoing educational programs, to help local businesses deploy

workplace charging and implement commuter benefit policies, including information on available

incentives and rates

Where appropriate in fiatives wilt include a carveout aimed at disadvantaged ~ommcni2ies

24 144



TEP EV Roadmap

Driving Supportive Policies and Incentives (2/2)

2 Driving Supportive Policies and Incentives

Initiative# Description

2.7 Public Site Host 8r Maintenance Guide
Aguide on "How to be an Public EV Charging Site Host" including recommended maintenance

specifications and best practices

2.8 Renewable EV Charging
A pilot program to capture synergies between solar generation and EV chargers that will

certify charging stations that consume green power

2.9 Second Lile Battery Research
A study investigating second-life use cases for EV batteries after they are retired from the vehicle

and exploring purchasing options for EV battery rights

2.10 eFaaS Market Assessment
A study to evaluate opportunities and market size for electric Fleet-asa-Service in Southern

Arizona

Where appropriate in Natives will include a carvesut aimed at disadvantaged ~ommcni2ies

25



3. Drivin~ Consumer Awareness and Education 1/2

Wave 1 Wave 3Underway
. . \

EV Champions CircleMarketing campaign
3.1 EV Marketing 8t

Education Plan

Ongoing availabilityNew EV Owner

Welcome Kit )
Best practices and lessons learned

3.2
TEP Fleet Electrification

Experience

_
3.3

Fleet Conversion

Planning Tool _ 0llQoll1Q outreach
3.8

Comprehensive Fleet

Conversion Support

`
3.4

School EV Pilot

Program I
Updates and additions

3.5
0

Fleet Case

Stud Re on

Continued availability
3.6

Residential EV

Calculator

Driving Consumer Awareness and

Education initiatives continue on next slideE J

20252024202220212020 2023

+K e y Complementary activity

Dependency

Initiative currently underway

Recurring or ongoing activity



3. Drivin~ Consumer Awareness and Education 2/2

Wave 1 Wave 3Underway

\

E

Driving Consumer Awareness and

ducation initiatives start on prior slide1V
availability".....___......__........_.............._._......______________________................_........__......__......_3.9 Employee EV Program

I 3.15
Extended Test Drive

Best Practices

RefreshImplementation
3.10 Public TEP Chargers HQ

RefreshSuppcrtiattend events
3.11

Ride & Drive

Event Guide

Market update Market update
3.12

Electric Vehicle

Catalogue

Refresh
3.13

I

EV Charging

Station Signa e

. Ongoing education
3.14

Dealership

Education

llllllllllllllllllll 9K.PIPreliminary events 3.16 EV Showcase

<l>

2020 2024 2025202320222021

+Key Complementary activity

Dependency

Initiative currently underway

Recurring or ongoing activity



TEP EV Roadmap

Driving Consumer Awareness and Education (1/3)

3 Driving Consumer Awareness and Education

Initiative# Description

3.1 EV Marketing & Education Plan
A plan to develop an EV Champions Circle of entities that reinforce TEP communications and

establish a marketing campaign for EV initiatives, incentives, rates, and events

3.2 TEP Fleet Electrification Experience An effort to accelerate the electrification of the UNS Energy Fleet

3.3 Fleet Conversion Planning Tool A tool that will facilitate fleet EV ownership by providing estimates for total cost of ownership

3.4 School EV pilot Program
A pilot that will provide funding tor charging stations. energy efficiency measures in schools, and

classroom education

3.5 Fleet Case Study Report
A case study report with best practices and lessons learned from customers who successfully

used the Fleet Conversion Planning Tool

Residential EV Calculator3.6
Atool that will facilitate residential EV ownership by providing estimates for total cost of

ownership

Where appropriate in tiatives will include a carveout aimed at disadvantaged ~ommcni2ies

28 4.4



TEP EV Roadmap

Driving Consumer Awareness and Education (2l3)

3 Driving Consumer Awareness and Education

Initiative# Description

3.7 New EV Owner Welcome Kit An initiative to provide an 'everything you need to know' packet to new EV owners

3.8 Comprehensive Fleet Conversion Support
A program to educate key accounts, such as last mile freight companies, and state/local

governments on EV fleet conversion and charging infrastructure considerations

3.9 Employee EV Program
A program supporting TEP employee purchase of EVs through incentives, educational materials,

extended test drive, and workplace chargers

3.10 Public TEP Chargers HQ TEP will provide publicly available EV chargers at TEP's headquarters

Ride & Drive Event Guide3.11 A toolkiVguide for hosting EV ride and drive events

3.12 Electric Vehicle Catalogue
A catalogue of electric vehicle options and sales contacts to support transportation electrification,

leveraging resources such as Alternative Fuels Data Center (AFDC)

Where appropriate in tiatives will include a carveout aimed at disadvantaged ~ommcni2ies

29 144



TEP EV Roadmap

Driving Consumer Awareness and Education (3/3)

3 Driving Consumer Awareness and Education

Initiative# Description

3.13 EV Charging Station Signage
A program to provide best practices on how to improve visibility and public awareness of

EV charging stations including resources for location and availability

3.14 Dealership Education
A program to educate local dealerships on EV ownership, EV rates/incentives, and other

strategies to accelerate EV sales, eg., kiosks

Extended Test DriveBest Practices3.15
A program to communicate best practices and lessons learned from the TEP Employee Program

t0 support customer extended test drive programs

3.16 EV Showcase An initiative to explore options for an EV Showcase or mobile showcase

Where appropriate in tiatives will include a carveout aimed at disadvantaged ~omml.ni2ies

30



4. Drivin~ Char~ in~ Infrastructure De~ 10 men

Wave 1 Wave 3Underway
. . \

KPI analysis I refresh A KPlanalysls l refresh
4.1 EV Penetration

Baseline Study

Continued availability
4.2

TEP System Cost

Benefit Analysis Tool

RefreshilllllllllllllllllllllllIllllll lll4.4 Standardized Workplace

Charging

Refresh

4.5

pi l l Rhas8Huunnmmumu-mm

.Pilot phase.(Parking.Garagel............. Standardized Public

Charging

Continued availability
4.3 Infrastructure Cost

Estimation Tooll
Refresh

4.6
I

Standardized MD/HD Fleet

Char ing

Refresh
4.7

I

Standardized LD Fleet

Char ing

}>.Pil0tphase.(Clly.Bus}....................

t..Pilot phase.(Pim.a.Qountyi................

Followup activities4.8 Charging Market

Assessment

I Implementation.EV.C0mmerc1a1.Program.................................... 4 Multifamily Charging4
Followup activities.4 I I

Non-Road Electrification

0 ortunity Assessment

2020 2022 202520242021 2023

+Key Complementary activity

Dependency

Initiative currently underway

Recurring or ongoing activity



TEP EV Roadmap

Driving Charging Infrastructure Deployment (tl2)

4 Driving Charging Infrastructure Deployment

Initiative# Description

4.1 EV Penetration Baseline Study
The study will develop an EV adoption forecast, charging port siting, and load analysis forecast

for TEP's service territory

4.2 TEP System Cost-Benefit Analysis Tool
A cost-benefit analysis framework that will evaluate EV charging infrastructure projects on a

C388bY-C888 basis

Infrastructure Cost Estimation Tool4.3
The tool includes a screening checklist and a cost estimator for customers requesting charging

infrastructure

4.4 Standardized Workplace Charging
An initiative to support and expand standardized workplace EVSE deployment across Tucson,

leveraging experiences from relevant pilot programs

4.5 Standardized Public Charging
An initiative to support and expand standardized public EVSE deployment across Tucson,

leveraging experiences from relevant pilot programs, e.g., Parking Garages

4.6 Standardized MDIHD Fleet Charging
A project to support and expand standardized fleet electrification eftons by organizations in

Tucson. leveraging experiences from relevant pilot programs, e.g., City Bus

Where appropriate in tiatives will include a carveout aimed at disadvantaged ~omml,ni2ies
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TEP EV Roadmap

Driving Charging Infrastructure Deployment (2l2)

4 Driving Charging Infrastructure Deployment

Initiative# Description

4.7 Standardized LD Fleet Charging
An initiative t0 support and expand standardized LD fleet electrification efforts by organizations in

Tucson, leveraging experiences from relevant pilot programs, e.g., Pima Counfy, Park Police

4_8 no/Ho Charging Market Assessment
A study, leveraging insights from Sun Tran Project. that will study infrastructure needs for MD/H D

EVs, focusing on understanding grid considerations and impacts

4.9 An initiative to expand standardized public charging for multifamily dwellingsStandardized Multifamily Charging

4.10 Non-Road Electrification opportunity Assessment
An assessment to evaluate potential non-road electrification opportunities that can leverage

existing transportation electrification efforts

Where appropriate in tiatives will include a carvesut aimed at disadvantaged ~ommt.ni2ies

33



TEP EV Roadmap

TEP plans to track Roadmap progress through metrics reporting and strategic refresh

Progress Tracking Timeline

I TEP plans to undertake all 48 initiatives in the roadmap to

support accelerated EV adoption in Southern ArizonaMetrics

Reporting TEP will review the Roadmap on a regular basis, refreshing

projects, re-thinking the timeline, addressing new challenges,

and reporting on its accomplishments.

9

Strategic

Refresh at + TEP will report metrics annually to track Roadmap progress towards

its overall goals.

2020 2021 2022 2023 2024 2025

Key

Roadmap development

End of wave •

l t End of 5year roadmap •

over the 5-year planning horizon, some significant changes are

expected as the industry continues to grow and evolve.

While the Roadmap positions Southern Arizona to meet these

challenges, it will be adapted at the end of each initiative wave and

the end of the Roadmap to address the changing environment

through a strategic refresh process.

The timeline, including the initiative waves, will be revised

accordingly.

As the market evolves and uncertainties become better understood

with time, conservative assumptions around the Value of Pursuing

the Roadmap will be updated.

34 TEM!
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Glossary

DefinitionAcronym

OEM

EVSE

LD

MD

HD

DOI

DOT

ACA

DEO

TCCC

COG

TEVA

MPO

TMA

Original Equipment Manufacturer (automaker)

EV Supply Equipment

Light Duty

Medium Duty

Heavy Duty

Department of Insurance

Department of Transportation

Arizona Commerce Authority

Department of Environmental Quality

Tucson Clean Cities Coalition

Council 01 Governments

Tucson Electric Vehicle Association

Metropolitan Planning Organization

Transportation Management Area
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